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ABSTRACT 


The  purpose  of  this  longitudinal  study  was  to  determine 
which  separate  ability  and  achievement  tests,  or  groups  of  these 
tests,  given  at  Grades  3,  6,  and  7  predict  Grade  9  achievement 
most  successfully  for  students  from  various  socio-economic  status 
levels . 

Data  from  ability  and  achievement  tests,  written  by 
students  from  the  Edmonton  Public  School  system  in  Grades  3,  6, 
and  7,  and  administered  by  classroom  teachers  under  the  general 
supervision  of  University  of  Alberta  personnel,  were  selected 
for  this  study.  The  Grade  9  Departmental  marks  were  obtained 
from  the  Alberta  Department  of  Education.  The  data  were  used 
in  the  raw  form  or  were  T-scored,  depending  on  the  nature  of 
the  statistical  tests  carried  out  on  them. 

The  samples  for  the  study  were  selected  from  Elley's 
271  Grade  7  boys  and  girls  used  in  his  1961  study.  In  view  of 
the  availability  of  marks  for  the  numerous  variables  two  samples 
were  established  which  were  referred  to  as  the  Grade  3  Sample 
consisting  of  207  cases,  and  the  Grade  6-7  Sample  of  237  cases. 
Tne  two  Samples  were  compared  to  an  Edmonton  432  random  sample 
on  the  basis  of  intelligence,  occupation,  and  sex  to  determine 
representativeness.  On  the  basis  of  the  three  variables,  the 
two  Samples  were  found  to  be  representatives  of  the  total 
Edmonton  Public  School  population. 

The  procedure  in  the  schools  during  the  prediction  inter¬ 
val  was  one  where  heterogeneously  grouped  students  were  promoted 
by  grades.  Two  of  the  schools  grouped  students  on  the  basis  of 
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intelligence  and  achievement,  scores  during  certain  years 
although  no  different  or  adaptive  treatments  were  applied  to 
these  segregated  classes. 

The  independent  predictor  variables  in  the  study  con¬ 
sisted  of  conventional  and  culture-reduced  ability  tests, 
achievement  tests,  and  the  Socio-Economic  Score.  These  were 
studied  in  terms  of  their  effectiveness  in  predicting  Grade  9 
Total,  Science,  Mathematics,  Social  Studies,  and  Literature- 
Language  achievement  for  the  total  Samples  as  well  as  for  the 
Upper,  Middle,  and  Lower  socio-economic  Groups. 

The  following  were  the  major  findings  for  this  study? 

(1)  The  future  achievement  for  the  Lower  socio-economic 
Group  cannot  be  predicted  accurately  with  any  of  the  ability  or 
achievement  tests  used  in  this  study. 

(2)  In  predicting  Grade  9  Total  achievement  the  addition 
of  culture -reduced  tests  improved  predictive  ability  more  for 
the  Upper  and  Middle  Groups  than  for  the  Lower  Group.  The  less 
culture-reduced  tests  contributed  more  for  the  Lower  Group 
prediction  than  did  the  more  culture-reduced  tests. 

(3)  For  two  or  three-year  prediction  intervals  the 
conventional  tests  predicted  Grade  9  Total,  Social  Studies,  and 
Literature-Language  achievement  more  accurately  than  did  tin'' 
culture-reduced  tests  for  the  total  Sample  as  well  as  for  the 
three  socio-economic  Groups.  The  culture-reduced  tests  tended 
to  be  superior  for  the  Sample  and  for  the  Groups  when  predicting 
to  less  verbal  criteria  such  as  Grade  9  Mathematics  and,  to  core 
extent,  Grade  9  Science. 
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(4)  Conventional  tests  at  Grades  6  and  7  were  better 
predictors  of  all  Grade  9  achievement  than  the  individual 
California  Achievement  tests.  Culture-reduced  tests  showed 
better  prediction  for  all  socio-economic  Groups  when  the  criteria 
were  of  the  less  verbal  nature  such  as  Grade  9  Science  and 
Mathematics.  The  California  Achievement  tests  were  superior  to 
the  culture-reduced  ability  tests  for  predicting  to  criteria 
such  as  Grade  9  Total,  Social  Studies,  and  Literature-Language 
achievement . 

(5)  In  Grade  9  the  achievement  of  the  Lower  Group  was 
lower  and  that  of  the  Upper  Group  was  hi.gher/  relative  to  the 
whole  Sample, than  the  achievement  for  the  respective  Groups  in 
Grade  3  in  more  verbal  areas  such  as  Total  school  achievement 
and  Literature-Language.  The  achievement  for  the  two  Groups 
during  the  six-year  interval  did  not  change  significantly  in 
arithmetic  and  mathematics. 

(6)  The  Socio-Economic  Scores,  when  added  to  the  various 
independent  variables  in  Grades  6  and  7,  improved  prediction  of 
Grade  9  Total  achievement.  The  S.E.S.  increases  prediction  most 
when  it  is  combined  with  the  culture-reduced  predictor  tests. 
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CHAPTER  I 


THE  GENERAL  PROBLEM 

The  means  of  predicting  the  future  accurately  is  something 
that  man  has  been  striving  to  attain  through  the  ages.  When  the 
elements  with  which  one  is  working  are  quite  definable  and  a 
limited  number  of  influences  affect  the  final  outcome,  then  the 
prediction  can  be  fairly  accurate.  In  the  field  of  social 
sciences,  however,  the  rules  for  prognosis  are  not  absolute. 

Social  scientists  work  with  concepts  which  are  difficult  to 
defines  intelligence,  aptitude,  personality,  culture,  and  social 
status.  They  study  people  who  not  only  bring  different  environ¬ 
mental  backgrounds  to  the  experiment,  but  who  could  be  exposed 
to  different  treatment  during  the  prediction  interval.  Because 
they  work  with  human  beings,  at  times  it  is  not  possible  to  set 
up  ideal  experimental  situations.  Nor  can  one  control,  or  even 
know,  all  the  influences  that  may  affect  the  future  event. 

Prediction  studies  involve  predictor  and  criterion 
measurements.  These  measurements  may  be  made  at  the  same  time 
or  they  may  be  separated  by  a  time  interval,  with  the  predictor 
measure  obtained  first.  Whether  the  tasks  to  be  measured  for 
the  predictor  and  the  criterion  are  of  the  same  nature  depends 
on  the  particular  prediction  study  in  question.  Usually  the  type 
of  predictor  used  will  be  a  function  of:  (a)  the  criterion, 

(b)  the  subjects  used,  (c)  the  length  of  the  prediction  interval, 
and  (d)  the  treatment  offered  the  subjects  during  the  interval. 

In  this  study  both  the  criteria  and  the  predictors  involve 
measures  of  such  constructs  as  intelligence,  aptitude,  and  achieve¬ 
ment.  A  discourse  on  the  theories  about  these  concepts  is 
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necessary  and  will  be  presented.  The  criteria  and  the  prediction 
intervals  are  not  variable  factors  in  this  study.  The  treatment 
during  the  interval,  which  is  another  constant,  is  likewise 
described . 

Of  central  interest  in  this  study  is  the  socio=economic 
status  of  the  subjects  involved.  The  socio-economic  factor  will 
be  one  of  the  independent  variables  in  determining  the  types  of 
tests  to  be  used  in  obtaining  predictor  measurements.  Research 
not  only  shows  that  frequently  the  same  tests  may  measure 
different  abilities  and  constructs  in  people  of  different  socio¬ 
economic  levels,  but  that  different  tests  may  have  to  be  used 
with  people  from  various  cultures  to  obtain  measures  of  the  same 
ability.  Therefore,  although  this  study  is  one  of  prediction, 
theoretical  considerations  of  the  concepts  measured,  the  instru¬ 
ments  used,  the  people  involved,  as  well  as  interrelations  among 
some  of  these,  will  be  presented. 

The  general  purpose  of  this  longitudinal  study,  then,  is 
to  determine  which  separate  ability  or  achievement  tests  or 
groups  of  these  tests  given  at  Grades  3,  6,  and  7,  predict 
Grade  9  achievement  most  successfully  for  urban  Edmonton  students 
from  various  socio-economic  levels.  Implications  of  relationships 
between  performance  on  some  of  these  tests  and  socio-economic 
level  scores  will  also  be  examined  in  this  investigation.  This 
study  is  another  in  a  series  of  Edmonton  surveys  under  the 
general  supervision  of  the  University  of  Alberta. 


CHAPTER  II 


THEORETICAL  FOUNDATIONS  AND  RELATED  RESEARCH 

Introduction 

To  make  this  study  accurate  and  meaningful  it  is  necessary 
to  discuss  fully  the  nature  of  intelligence.  A  survey  of  the 
general  types  of  testing  instruments  available ,  as  well  as  what 
they  measure,  is  made.  The  methods  of  classifying  people  into 

various  socio-economic  status  levels  and  the  significant 

1 

characteristics  of  the  people  from  different  levels  is  likewise 
reviewed . 

Prediction  studies,  especially  those  involving  measures 
of  ability  and  of  achievement  for  school  children  from  varied 
environments  and  socio-economic  backgrounds,  are  presented  in 
this  chapter. 

The  Concept  of  Intelligence 

Various  theories  on  the  concept  of  intelligence  beginning 
in  the  early  part  of  the  twentieth  century  ranged  from  the 
proposition  that  intelligence  is  a  general  unitary  factor  to 
those  that  expressed  it  is  a  multiplicity  of  specific  factors. 

More  recent  psychologists  put.  forth  theses  which  included  both 
ideas  or  which  fell  somewhere  on  a  continuum  between  the  two 
extreme  views. 

Of  direct  relevance  was  the  early  work  of  Binet  (1916)  in 
attempting  to  measure  intelligence  and  present  some  interpretation 
of  the  concept.  He  tried  to  distinguish  between  "intelligence 
pure  and  intelligence  simple",  which  probably  corresponded  to 
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what  recent  psychological  theory  refers  to  as  Intelligence  A 
and  Intelligence  B.  Binet's  observations,  as  well  as  Spearman's 
(1923),  yielded  inter correlations  among  various  measures  of  what 
were  considered  to  be  intellectual  abilities.  Spearman  (Vernon, 
1950)  was  particularly  led  to  the  idea  of  the  presence  of  a 
unitary  global  factor  in  considering  the  concept  of  intelligence. 
Spearman's  first  interpretation  of  intelligence  was  that  it 
consisted  of  this  underlying  general  factor  (g)  and  a  number  of 
specific  abilities  (s) .  The  factor  g  was  considered  to  be 
common  to  the  performance  of  the  majority  of  intellectual  tasks 
while  the  s  factors  were  specific  to  particular  tasks  involved 
and  independent  of  g  and  all  other  s's.  Spearman's  theory, 
failing  to  provide  for  group  factors  which  would  fall  between 
the  g  and  the  s's,  received  criticisms  from  some  psychologists. 
However,  in  his  more  recent  studies,  Spearman  (1950)  described 
in  detail  the  presence  of  such  group  factors.  In  summing  up 
Spearman's  contribution  it  appears  that  his  g  quantity  especially 
had  been  favorably  accepted  by  other  psychologists.  Thomson 
stated  that,  "...  all  abilities  involve  more  or  less  g  ...." 
(1951,  p.  58).  Burt  (1959)  in  analyzing  ability  tests,  claimed 
that  this  general  factor  was  most  useful  for  predicting  effici¬ 
ency  in  concrete  tasks  since,  "...  all  types  of  intellectual 
achievement  are  correlated  with  it  in  varying  degrees".  Cattell 
(1943)  likewise  has  accepted  Spearman's  g  as  one  of  the  bases 
in  the  construction  of  his  verbal  and  non-verbal  ability  tests. 

Thurstone  (Watson,  1961,  p.  482) ,  in  his  initial 
investigations,  did  not  isolate  any  general  factor  but  defined 
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intelligence  in  terms  of  eight  Primary  Mental  Abilities  which 
were:  (1)  verbal  comprehension,  (2)  word  fluency,  (3)  numerical 
ability,  (4)  spatial,  (5)  memory,  (6)  induction,  (7)  deduction, 
and  (8)  flexibility  and  speed  of  closure.  He  did,  however,  in 
his  later  work  demonstrate  a  second  order  factor  resulting  from 
the  overlap  in  his  Primary  Mental  Ability  group  factors 
(Thurstone,  1947) . 

The  Hierarchical  Group  Factor  theory  was  put  forth  by 
Vernon  (1960) .  He  felt  that  the  data  presented  in  a  problem 
solving  situation  could  best  be  accounted  for  by  the  use  of  an 
hierarchical  model.  Varying  amounts  of  different  types  of  ability, 
from  the  general  to  the  specific,  were  contributed  to  obtain  a 
solution  for  the  problem.  Vernon  placed  a  common  general  ability 
factor,  similar  to  Spearman's  g,  at  the  top  of  his  hierarchy. 

This  factor  accounted  for  the  major  portion  of  the  variance  found 
in  a  variety  of  cognitive  tasks.  Below  the  general  factor  he 
had  the  major  group  factors:  the  Vsed  or  verbal-educational  and 
the  ksm,  the  practical.  Below  these  were  the  less  general  minor 
factors  including  abilities  such  as  numerical,  spatial,  manual, 
and  mechanical  information.  At  the  bottom  of  the  hierarchy 
Vernon  had  numerous  specific  factors.  Elley  (1961,  p.  44) 
suggested  that  such  an  arrangement  would  be  a  tentative  and 
hypothetical  one  depending  on  the  nature  of  the.  tests  used  and 
the  population  sampled.  Vernon  (1950,  p.  26)  himself  suggested 
that  this  is," ..o  a  hypothetical  integration  of  all  the  factorial 
investigations  that  have  been  carried  out". 

A  bold  break  with  tradition  was  found  in  Guilford's  (1959) 
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tentative  three-way  organization  of  intellectual  performance. 

His  model  consisted  of  three  orthogonal  axes.  One  represented 
five  types  of  mental  Operations,  the  other  four  Content  categories, 
and  the  third  symbolized  six  Product  areas.  This  yielded  120 
different  combinations  each  representing  a  type  of  task  which, 
he  says,  may  be  presented  in  an  intelligence  test. 

Hebb  (1958)  has  described  the  concept  of  intelligence  as 
Intelligence  A  and  Intelligence  B.  Intelligence  A  is  an  un¬ 
measurable  inherited  potential  ability  which,  beginning  at  a 
person's  birth,  after  interacting  with  the  environment,  will 
develop  into  a  measurable  Intelligence  B.  Hebb  (1958)  stated 
that,  "...  both  these  variables  are  of  one  hundred  per  cent 
importance?  their  relation  is  not  additive  but  multiplicative". 
Vernon  (1960) ,  realizing  that  different  tests  will  give  a 
different  estimate  of  Intelligence  B,  introduced  a  concept 
called  Intelligence  C,  which  is  an  estimate  of  Intelligence  B 
and  is  obtained  with  a  particular  intelligence  test.  West  (1962) 
stated  that  we  also  have  Intelligence  A'  which  is  the  present 
potential  ability.  If  environmental  conditions  are  ideal  for 
optimal  development  of  Hebb ' s  Intelligence  A,  as  observed  in 
terms  of  Intelligence  B,  then  Intelligence  A'  approaches  the 
value  of  Intelligence  A0  This  idea  seemed  to  agree  with  Bavley's 
(1955)  concept  of  intelligence  which  held  that  it  is  a  dynamic 
succession  of  developing  functions,  with  the  more  complex 
functions  in  the  hierarchy  depending  on  the  prior  maturing  of 
earlier  simpler  ones. 
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Intelligence  may,  especially  for  the  man  on  the  street, 
be  defined  more  adequately  in  terms  of  particular  types  of 
behavior.  Wechsler  (1958)  pointed  out  that  the  noun  "intelligence 
is  not  a  real  observable  or  measurable  entity  and  that  its  use¬ 
fulness  is  derived  from  its  ability  to  explain  certain  types  of 
"...  intelligent  behavior".  An  intelligence  test  score  is 
merely  an  expression  of  a  person's  intellectual,  as  well  as  some 
non-intellectual,  functioning  at  that  particular  time  and  on 
that  particular  test.  The  concept  of  intelligence,  said 
Ferguson  (1954),  is  no  longer  a  useful  scientific  concept  as 
subsuming  some  defined  set  of  distinguishable  abilities.  We  may 
observe  Elley's  (1961)  resume  of  the  definitions  that  leading 
people  in  the  field  have  ascribed  to  the  construct  of  intelligence 
Some  of  them  ares  good  judgment  (Binet,  1916);  abstract  thinking 
(Terman,  1921) ;  adaptation  (Stern,  1914) ;  learning  ability 
(Freeman,  1940  --  reported  1955) ;  and  eduction  of  relations  and 
correlates  (Spearman,  1923) . 

Summary .  While  a  majority  of  the  early  psychologists  emphasized 
the  unitary  nature  of  intelligence,  recent  studies  have  stressed 
the  multiple  factor  approach.  A  large  number  of  workers  in  the 
field  now,  however,  accept  the  g  factor  as  well  as  group  and 
specific  factors.  Some  researchers  state  that  intelligence 
should  be  described  in  terms  of  some  referents  such  as  intelligent 


behavior . 
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Development  of  Intelligence 

The  concept  of  intelligence  should  also  be  examined  with 
reference  to  different  stages  of  a  person's  growth.  Hofstaetter 
(1954)  claimed  that  at  various  age  levels  intelligence  was  a 
different  entity.  Up  to  20  months  the  infant  operates  in  terms 
of  Factor  I,  which  is  sensor i-motor  alertness.  From  20  months 
to  four  or  five  years  Factor  II  or  persistence  operates,  while 
from  five  years  onward  intelligence  is  Factor  III,  which  is  man¬ 
ipulation  of  symbols.  Garrett's  (1946)  developmental  theory 
stated  that  the  dominance  of  Spearman's  g  in  intellectual 
performance  decreased  and  specific  factors  with  increasing 
differentiation  of  abilities  became  more  important  with  age. 

Some  theses  regarding  the  development  of  intelligence  were 
put  forth  by  Hebb  (McCandless,  1962)  and  Piaget  (1950) .  They 
claimed  that  intellectual  development  had  a  definite  sequence  as 
well  as  a  critical  time,  which  is  probably  centered  in  the  early 
years  of  childhood,  Hebb,  drawing  his  conclusions  from  experi¬ 
ments  with  animals,  believed  that  in  the  first  few  months  of  a 
child's  life  a  series  of  "cell  assemblies"  are  laid  down.  He 
contended  that  if  these  assemblies  are  not  laid  at  that  time 
then  the  development  of  higher-perceptual-emotional  functions 
may  be  slowed  down  or  interfered  with.  Piaget,  maintained  that 
the  exploration  of  the  early  environment  as  well  as  sensori¬ 
motor  associations  during  childhood  formed  the  bases  for  many 
concepts  used  in  later  life  to  demonstrate  intelligent  behavior. 
Bay ley  (1957) ,  from  her  work  in  the  Berkley  Growth  Study,  has 
postulated  the  possibility  of,"...  environmental  'critical  stages' 
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for  mental  growth" „  The  effects  of  early  development  on  later 
behavior  were  suggested  by  Thompson  (1954)  ass 

There  is  no  doubt  that  an  individual  continues  to  learn 
and  perceive  throughout  his  life  span;  but  it  is  probable 
that  he  learns  to  learn  and  perceive  quite  early,  and  that 
once  these  basic  capacities  are  fully  developed  they  cannot 
be  changed  very  much.  It  also  seems  true  that  there  are 
certain  periods  in  early  life  when  a  particular  function  or 
structure  is  maximally  susceptible  to  change.  It  is  probable 
that  the  length  of  these  critical  periods  as  well  as  their 
time  of  occurrence,  varies  considerably  with  different 
functions  and  structures.  (Hoch  and  Zubin,  1954,  p.  136) 


Summary .  The  views  regarding  the  development  of  intelligence 
during  the  childhood  years  will  have  some  indirect  significance 
in  this  study  in  view  of  the  varied  environments  that  pupils 
from  different  socio-economic  backgrounds  have  had.  It  appears, 
in  summary,  that  numerous  psychologists  agree  that  the  concept 
of  intelligence  is  not  the  same  "thing"  at  all  age  levels  and 
also  that  the  early  years  are  quite  important  in  the  development 
of  what  is  referred  to  as  intelligent  behavior. 


Nature  -  Nurture 

The  source  of  intelligence  has  been  a  contentious  issue. 
Although  most  recent  psychologists  agree  that  the  ability  to 
behave  intelligently  is  the  result  of  inherited  characteristics 
as  well  as  environmental  influences,  there  is  still  controversy 
as  to  the  amount  that  each  contributes,  and  how  the  two  interact 
to  produce  the  final  result  called  intelligence.  Burt  (1955) 
took  certain  stands  on  the  source  of  intelligence.  He  worked 
with  twins,  siblings,  and  unrelated  children,  each  consisting 
of  318  cases,  who  were  reared  together  and  apart  and  compared 
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them  on  the  basis  of  intelligence  scores  and  scholastic  ability. 

The  fact  that  the  correlations  between  intelligence  scores  for 
identical  twins  reared  apart  and  together  were  0.925  and  0.876 
respectively,  and  for  siblings  0.538  and  0.517  respectively,  con¬ 
firmed  his  theory  that  a  large  portion  of  intelligence  was  inherited. 
Scholastic  ability  score  correlations  of  0.814  and  0.526  respec¬ 
tively  for  siblings  reared  together  and  apart,  suggested  to  him 
that  environmental  influences  are  likewise  important  in  scholastic 
attainment.  His  studies  led  him  to  claim  that  75  per  cent  of 
intelligence  can  be  attributed  to  heredity  and  the  remainder  to 

the  environment.  In  recent  studies  Burt  (1959  b)  goes  so  far  as 
to  say  that  88  per  cent  of  intelligence  can  be  assigned  to  heredity. 

Anastasi  (1958)  rejected  some  of  Burt's  heredity- 

environment  theory  because  she  believed  that  the  influence  of  the 

two  is  not  additive,  as  implied  by  Burt,  but  is  multiplicative. 

This  is  in  line  with  MacArthur ' s  (1961)  concept  that  intelligence 

is  the  result  of  innate  predisposition  and  environmental  influence 

interacting  in  a  multiplicative  rather  than  an  additive  manner. 

Hebb  (1958)  stated  that  there  must  be  the  innate  potential  ability 

at  birth  called  Intelligence  A  as  well  as  environmental  influence 

to  develop  Intelligence  A  into  a  measurable  or  observable 

Intelligence  B.  West  (1962),  having  agreed  with  MacArthur  and 

Anastasi,  set  up  a  mathematical  model  of  intelligence.  He  stated 

that  ...»  B  =  AE  where? 

B  is  Hebb ' s  Intelligence  B,  present  level  of  intellectual 
functioning,  or  that  which  intelligence  tests  measure. 

A  is  Hebb ' s  Intelligence  A  or  the  innate  substratum  of 
predispositions  or  potentialities  upon  which  potential 
behavior  is  developed. 

E  is  the  totality  of  cultural  or  environmental  experiences, 
which  stimulate,  thwart,  and  direct  organized  behavioral 
development.  (West,  1962,  p.  19) 
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It  is  evident  that  the  measurable  Intelligence  B  is  a 
function  of  A  and  E  and  that  A  and  E  interact  in  a  multiplicative 
manner.  Both  A  and  E  are  necessary  and  if  one  of  them  should 
happen  to  be  zero  there  would  theoretically  be  no  Intelligence  B. 
It  must  be  remembered,  however,  that  although  numerically  the 
product  AE  may  be  the  same  for  various  values  of  A  and  E  the  re¬ 
sulting  B  value  may  not  represent  the  same  type  of  intellectual 
functioning . 

Ferguson  (1954)  believed  that  ability  or  intelligence  of 
the  type  measured  by  common  tests  was  really  overlearning,  which 
was  brought  about  by  the  interaction  of  the  environment  with  the 
individual's  biological  heritage.  Ke  mentioned  that  as  the  child 
grew  older  these  abilities  (the  overlearning)  must  increase 
regularly  to  maintain  satisfactory  adjustment  in  a  culture.  If 
the  culture  is  different,  then  different  types  of  overlearning 
will  occur  or  various  abilities  will  develop. 


Summary .  In  terms  of  the  research  done  in  this  area  it  would 
appear  that  agreement  lies  in  the  interpretation  of  intelligence 
or  intelligent  behavior,  expressed  as  the  result  of  a  multipli¬ 
cative  interaction  between  certain  inherited  characteristics  and 
one's  environment. 


Tests . 


Aptitude  -  Achievement 


With  little  exception,  tests,  whether  intelligence, 


aptitude,  or  achievement,  basically  measure  performance.  Aside 
from  some  neurological  measures  of  intelligence,  most  tests  really 
measure  performance  on  certain  tasks  drawn  from  some  portion  of 
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the  environment.  Performance  on  these  tasks  will  suggest  to  us 
how  "intelligent"  the  person  is  or  how  well  he  learned  and 
retained  certain  information.  We  infer  from  the  test  score  certain 
characteristics  or  qualities  that  the  testee  may  possess.  Good 
(1954)  stated  that,  "0..  we  cannot  measure  ability  directly;  that 
we  measure  performance  ...  from  which  we  infer  ability,  from 
which  we  infer  capacity".  West  (1962)  said  that  it  would  be 
psychometr ically  impossible,  given  that  B  =  AE ,  to  obtain  a  value 
for  B  from  an  intelligence  test  if  E  is  disregarded  or  taken  to 
be  zero. 

Different  types  of  tests  will  enable  us  to  infer  different 
characteristics,  in  addition  the  type  of  test  used  will  depend 
on  the  purpose  of  the  test,  as  well  as  on  the  population  that  is 
tested.  Cronbach  (1960)  set  up  a  spectrum  of  tests  ranging  from 
those  with  minimum  educational  loading,  which  present  tasks 
common  to  various  cultures  or  educational  environments,  to  the 
conventional  verbal  educationally  loaded  ones.  Anastasi  (1961, 
p.  486)  analyzed  ability  measurements  in  the  following  manners 


Maximum 

Minimum 

educational 

educational 

loading 

loading 

All  tests  measure 
performance  (a) 

From  these  we  may  infer 

Intelligence  B  (b) 

From  these  we  may  with 
caution  infer  potential  (c ) 


Assessing  Assessing 

proficiency  general 
in  special  intellectual 
areas  ability 


Assessing 

intellectual 


Uses 


potential 


13  - 


It  is  apparent  that  Anastasi's  interpretation  of  tests, 
as  presented  in  the  chart,  is  applicable  for  obtaining  measures 
of  a,  b,  or  c  for  persons  from  varied  backgrounds  or  different 
past  environments.  It  can,  of  course,  also  be  applied  to  a  very 
homogeneous  group  in  terms  of  socio-economic  level  or  cultural 
backgr ound . 

Tests  which  have  tasks  common  to  persons  from  varied 
environments  could  be  used  to  compare,  on  the  basis  of  some 
decided  characteristic,  all  the  members  writing  the  test,  whereas 
certain  verbal  educational  tests  with  items  from  a  particular 
culture  would,  in  effect,  bias  those  members  who  are  from 
different  cultures.  The  purpose  of  the  measurement,  or  the 
nature  of  the  characteristic  to  be  measured,  may  determine  what 
type  of  a  test  must  be  used.  Educationally  loaded  tests  are 
adaptable  to  measuring  specific  proficiency  in  special  areas. 

As  Anastasi  (1961)  pointed  out,  minimum  educationally  loaded 
tests  are  suitable  for  assessing  intellectual  potential  of  a 
more  basic  and  general  nature.  However,  we  should  note,  as 
West  (1962)  said,  that  educationally  loaded  tests  not  only 
measure  stored  information  but  also  thinking  power  or  ability, 
provided  that  the  educational  tasks  are  common  to  the  environ¬ 
ments  of  all  the  testees. 

A  number  of  aspects  of  these  tests  must  be  considered 
with  reference  to  the  area  of  prediction.  If  standard  conventional 
tests  were  used  on  members  who  have  had  different  environmental 
influences  then  it  is  likely  that  those  persons,  from  environments 
other  than  the  one  upon  which  the  test  was  based,  may  be  underrated. 
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If  the  members  will  not  receive  adaptive  treatment  during  the 
prediction  interval ,  and  if  the  criterion  is  of  the  same  nature 
as  the  original  test,  then  this  original  test  will  serve  as  an 
accurate  predictor  for  all  members.  Cronbach  (196(3)  said  that 
these  maximally  loaded  educational  tests  are  fairly  well  suited 
to  fixed  or  non-adaptive  treatment  prediction  of  specific 
criteria  such  as  academic  school  success,  especially  if  the 
prediction  interval  is  short.  On  the  other  hand,  if  in  the 
interval,  the  members  that  were  underrated  were  subjected  to 
adaptive  treatment  of  some  sort  they  may  perform  much  differently 
on  the  criterion  measure  than  they  did  on  the  original  predictor 
test.  Consequently,  the  verbal  educational  loaded  test  may  not 
be  a  good  predictor  for  these  members  under  these  conditions. 

It  may,  then,  toe  useful  to  consider  tests  with  tasks  that 
are  common  to  all  social  levels  or  cultures  when  making  measure¬ 
ments  in  a  heterogeneous  socio-economic  or  cultural  group.  This 
type  of  a  test  would  measure  a  general  ability,  similar  to 
Spearman's  g,  which  is  less  dependent  on  previous  schooling  and 
should,  therefore,  not  overrate  or  underrate  any  of  the  members 
with  respect  to  their  potential.  Now  if  any  form  of  adaptive 
treatment  occurs  the  performance  on  the  criterion  will  be  similar 
to  that  on  the  original  test.  The  value  of  such  a  test  in 
prediction  lies  in  the  fact  that  it  measures  a  general  ability 
which  is  stable  and  reasonably  immune  to  particular  environmental 
influences  and  to  change.  Elley  (1961)  summarized  the  value  of  g: 
"It  is  exemplified  in  the  behavior  of  a  more  complex  rather  than 
simple  kind,  is  relatively  stable  and  independent  of  differences 
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or  changes  of  environment,  and  is  of  considerable  value  in  pre¬ 
dicting  to  non-specific  criteria".  MacArthur  (1961)  likewise 
said  that/"..,  general  intellectual  ability  may  be  less  influenced, 
than  abilities  lower  in  the  hierarchy,  by  specific  learning  from 
the  environment" .  It  must  still  be  kept  in  mind,  though,  that 
where  students  are  subjected  to  what  is  referred  to  as  non- 
adaptive  treatment,  and  the  criteria  are  verbal  or  similar  to  the 
predictor  tests,  then  the  culture-loaded  verbal  ability  test  may 
be  an  adequate  predictor . 

Culture -Reduced  Intelligence  Tests 

Recently  a  considerable  amount  of  work  has  been  done  by 
some  psychologists  in  the  field  of  culture-fair  or  culture- 
reduced  intelligence  tests.  Tests  such  as  Cattell's  "Culture- 
Free"  scale,  the  Davis-Eells  Games,  and  the  Raven's  Progressive 
Matrices  are  representative  of  the  minimum  cultural  loading  tests. 
Cattell  (1940) ,  in  his  test,  used  a  number  of  objects  and 
processes  common  to  various  cultures.  Attempts  have  been  made 
by  various  researchers  to  evaluate  the  "Culture-Free"  Scale. 
Marquart  and  Bailey  (1955)  showed  that  this  test  differentiated 
significantly  less  than  the  Stanf ord-Binet  between  social  class 
at  ages  8  to  15.  However,  Fowler  (1955)  was  unable  to  detect 
such  differences.  Fowler  also  found  no  significant  sex 
differences  in  a  large,  urban  sample  on  the  Cattell  Scale,  while 
the  Henmon-Nelson  and  the  Detroit  showed  differences.  Cattell 
(1958)  himself  found  correlations  of  0.6  to  0.7  with  tests  such 
as  the  S tanf ord-Binet  and  the  Otis  suggesting  that  a  similar 
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concept  was  measured  by  the  "Culture-Free"  test.  Studies  by 
Drake  (Buros,  1953)  and  Klineberg  (1954) ,  involving  students 
from  different  tribes  of  India  suggested  large  discrepancies 
between  Cattell's  norms  and  the  Indian  norms.  It  was  assumed 
that  the  time  limits  on  the  test  may  have  been  one  of  the  factors 
responsible  for  the  difference.  Cattell  (1958)  later  suggested 
the  abolition  of  time  limits  for  cross-cultural  studies. 

Davis  and  Eells  (1953) ,  in  the  construction  of  their 
culture-fair  test,  attempted  to  keep  previous  experiences 
constant  by  selecting  items  from  a  number  of  socio-economic  levels 
thus  trying  to  make  the  test  fair  to  members  of  all  levels, 
Stillwell  (Buros,  1959,  reported  by  R.  M.  Drake)  states  that  the 
test  did  not  meet  the  claims  of  the  constructors.  This  was 
argued  when  he  discovered  that  the  Games  differentiated  between 
social  classes  as  much  as  the  culture-loaded  California  Test  of 
Mental  Maturity.  Burt  (Buros,  1959)  believed  that  it  was  not 
possible  to  evaluate  the  test  in  terms  of  face  validity  because 
the  constructors'  definition  of  'problem  solving  capacity'  was 
too  vague.  Elley  (1961)  stated  that,  on  the  basis  of  the  various 
evaluation  studies  performed  on  the  Davis-Eells  Games,  con¬ 
clusions  can  be  reached  suggesting/",.,  that  the  authors'  purpose 
has  not  been  achieved".  From  research  on  these  tests, Elley  (1961) 
claimed  that  Cattell's  method  of  holding  past  learning  to  a 
minimum  is  more  promising  than  Davis '  and  Eells '  attempt  to  hold 
it  constant. 

There  may  be  implications  which  suggest  that  certain 
intelligence  tests  may  be  culture-free  or  that  the  objective  of 
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test  construction  should  be  the  development  of  a  standard  type 
of  a  test,  free  of  cultural  influences.  However,  keeping  in 
mind  the  various  theories  to  date  on  the.  nature  of  intelligence 
or  intelligent  behavior,  if  appears  that  the  standard  test  could 
be  culture-reduced  but  not  culture-f ree . 

General  characteristics  of  culture-reduced  tests  have 
been  discussed.  Elley  (.1961,  p0  186)  presented  a  set  of  specific 
workable  criteria  for  assessing  whether  a  test  falls  in  this 
category.  They  were? 

(a)  high  g  loading 

(b)  low  correlation  with  socio-economic  status 

(c)  absence  of  group  environmental  factors 

(d)  lack  of  dependence  on  acquired  information 

(e)  medium  correlation  with  school  achievement 

(f)  regular  pattern  of  item  discrimination  across  the 
socio-economic  levels. 

He  claimed  that  the  Raven's  Progressive  Matrices  seemed  to 
satisfy  these  criteria  best. 

Summary .  (1)  A  test  score  is  a  measure  of  performance  on  tasks 

sampled  out  of  a  universe  of  tasks  in  some  environment. 

(2)  The  tasks  in  a  test  may  be  common  to  a  particular  environ¬ 
ment  or  to  many  cultures  and  environments. 

(3)  Tests  range  in  structure  from  culturally  loaded,  verbal 
educational  tests  to  culture-reduced  tests  with  minimum 
educational  loading. 

(4)  Test  uses  range  from  the  measuring  of  proficiency  in 
specific  academic  areas  to  estimating  intellectual  potential. 

(5)  The  Raven's  Progressive  Matrices  appears  to  be  a  promising 
culture-reduced  test. 
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Sources  of  Differences  in  Performance  on  Intelligence  Tests 

Measurement  would  be  more  amenable  for  comparisons  and 
contrasts  if  all  persons  tested  were  from  the  same  socio-economic 
level  or  culture.  One  of  the  major  problems  in  cross-cultural 
measurements  is  the  significance  of  test  score  differences. 

Binet  (1916)  was  probably  the  first  to  make  any  systematic 
observations  and  attach  some  importance  to  differences  in 
intelligence  test  scores  among  different  socio-economic  classes. 

He  believed  that  these  differences  were  due  to  the  effects  of 
heredity  and  environment.  Stern  (Sells,  1951)  in  1914,  and 
Burt  (1922)  were  also  pioneers  in  studying  socio-economic 
differences  in  test  performance.  Neff  (1938) ,  Loevinger  (1940) , 
Herrick  (Eells,  1951) ,  and  Anastasi  (1958)  in  various  studies 
have  indicated  that  persons  of  high  socio-economic  level,  score 
up  to  15  to  25  IQ  points  higher  on  conventional  verbal  tests 
than  persons  of  low  socio-economic  levels.  Elley  (1961)  found 
that  occupational  status  is  one  of  the  significant  variables  in 
intelligence  test  scores. 

Most  of  our  conventional  intelligence  tests  commonly 
consist  of  tasks  sampled  from  a  particular  culture  or  environment. 
Where  all  subjects  have  been  influenced  by  more  or  less  the  same 
environment,  the  measured  scores  may  reveal  differences  in  terms 
of  ability  rather  than  familiarity  of  tasks.  According  to 
Ferguson  (Dingman,  1958) ,  too  often  performance  at  a  particular 
level  on  an  intelligence  test  is  taken  to  indicate  ability  when 
in  fact  it  may,  to  a  large  extent,  indicate  familiarity. 

Haggard  (1954)  stated  that  factors  such  as  motivation,  interest, 
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and  familiarity  with  testing  procedures  are  some  of  the  main 
causes  for  differences  in  performance  by  people  from  various 
socio-economic  levels.  People  confronted  with  foreign  situations, 
such  as  tests  which  are  not  common  to  all  societies,  may  become 
anxious  and  uncertain  and  perform  at  a  level  which  is  below  their 
"true"  ability.  Differences  in  the  number  of  learning  experiences 
produce  real  differences  in  ability,  if  we  interpret  ability  in 
terms  of  Ferguson's  overlearning  theory.  Vernon  (1958)  stated 
that  the  extent  of  the  use  of  intellectual  powers  in  the  early 
years  has  considerable  bearing  on  their  performance  in  later 
years.  Halsey  (1958)  likewise  contended,  that  the  background 
environment  has  a  large  effect  on  test  performance.  He  said, 

"...  that  observed  differences  in  measured  intelligence  are 
more  likely  to  be  explained  by  environmental  rather  than  by 
genetic  factors....  It  is  possible  that  class  differences  may 
be  entirely  environmental" .  In  working  with  underprivileged 
children,  Skeels  and  Fillmore  (1937)  noted  progressive  deterior¬ 
ation  with  age  in  relative  ability  in  children  from  the  lowest 
socio-economic  level. 

Burt  (1959)  found  a  correlation  of  about  0.32  between 
socio-economic  level  and  intelligence  scores.  He  claimed  that 
50  to  75  per  cent  of  this  is  due  to  inherited  differences  brought 
about  by  assortative  mating  through  a  number  of  generations. 

Burt  also  said  that  the  more  capable,  as  well  as  ambitious, 
people  "get  ahead"  and  usually  reach  a  higher  socio-economic 
status  level. 

Performance  on  tests  by  people  from  different  cultures 
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may  also  differ  because  of  test  bias.  Eells  (1951)  has  produced 
evidence  to  suggest  that  bias  in  most  intelligence  tests  exists 
and  tends  to  favor  the  upper  middle  class  children.  He  dis¬ 
covered  that  all  test  items  which  showed  unusually  larger  scores 
for  high  socio-economic  level  groups  than  for  the  low  groups, 
were  of  the  verbal  symbolism  type.  The  subject  matter  of  items 
that  did  not  show  significant  status  differences  were  either 
completely  non-cultur al  or  were  drawn  from  experiences  of  children 
of  all  status  levels.  With  respect  to  intelligence  test  scores 
Eells  consequently  states  that  test  users  should  be  cautious  in 
interpreting  test  results  for  low  socio-economic  level  children. 
Elley  and  MacArthur  (1962)  ,  in  a  parent  study  to  this  investi¬ 
gation,  found  that  socio-economic  status  correlated  less  with 
the  Raven's  Progressive  Matrices  score  than  it  did  with  more 
verbal  tests.  This  suggests  that  a  culture-reduced  test  such 
as  the  Matrices,  will  differentiate  less  among  the  various 
socio-economic  levels  and  bias  less  against  any  particular 
groups.  Havighurst  and  Janke  (1944)  gave  verbal  and  non-verbal 
intelligence  tests  and  tests  of  reading,  space,  mazes,  and 
mechanical  assembly  to  all  10  and  16  year  olds  in  a  small  city. 

The  members  were  divided  into  five  socio-economic  classes. 
Significant  differences  in  scores  were  found  for  most  of  the 
tests,  the  exceptions  being  the  mechanical  assembly  and  the 
spatial . 

In  summary  we  can  present  West's  (1962,  p.  12)  conclusions 
from  Elley 's  1961  study  which  contends  that  there  are  three 
main  variables  which  may  account  for  variance  in  measures  of 
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Intelligence  B  among  children  from  different  socio-economic 
classes: 

(a)  hereditary  differences 

(b)  differences  in  opportunity  to  develop  intelligence 

(c)  cultural  bias  of  the  test 

(i)  item  dependency  on  inf oritiat ion  or  skills  that  not 
all  children  have  had  equal  opportunity  to  acquire 
(ii)  dependence  upon  acquired  personality  factors  more 

likely  to  be  developed  in  one  culture  than  another, 
e.g.  motivation,  work  habits. 


Prediction 

Various  procedures  will  be  used  in  this  study  to  establish 
some  valid  predictors  as  well  as  some  other  findings.  To  this 
end  a  number  of  studies  related  to  the  following  topics  will  be 
described s  differences  in  predictive  validity  for  the  two  sexes; 
the  influence  of  the  socio-economic  status  score  in  the  predictive 
validity  of  various  tests;  the  effect  that  environment  has  on 
the  performance  of  children  from  various  socio-economic  levels 
at  different  stages  in  their  development;  and  the  selection  of 
appropriate  tests  to  predict  future  achievement  for  people  of 
different  socio-economic  status  levels. 

Sex  Differences .  Evidence  for  sex  differences  in  the  predictive 
validity  of  certain  tests  is  somewhat  inconclusive.  Jacobs  (1959), 
working  over  a  three-year  period  in  certain  Cincinnati  high 
schools,  found  that  the  criterion  behavior  of  girls  in  some 
specific  cases  were  significantly  more  predictable  than  that  for 
boys.  He  attributed  some  of  this  difference  to  a  reduction  in 
range  of  ability  for  the  boys,  since  there  were  more  drop-outs 
for  that  sex.  Scannell  (1960)  found  that,  for  Iowa  high  school 
and  college  freshmen  students,  in  most,  cases,  the  girls' 


-  22  - 


performance  could  be  predicted  with  more  accuracy,  although,  in 
one  case  the  correlation  coefficient  was  higher  for  boys  than 
for  girls.  Some  studies  were  conducted  to  examine  the  magnitude 
and  direction  of  any  differences  in  performance  at  particular 
stages  during  the  schooling  process.  It  was  felt  such  differences 
would  influence  predictive  validities.  Bryan  (1957)  said  that 
these  performance  differences  would  really  be  qualitative  rather 
than  quantitative,  although  they  would  show  up  quantitatively 
as  a  particular  test  score.  He  stated  that  these  qualitative 
differences  were  the  result  of  different  interests  by  the  two 
sexes  and,  since  interests  change  through  the  years,  so  might 
test  score  differences  change  for  the  different  sexes.  Bryan 
did  not,  however,  discover  any  definite  trend  in  test  performance 
for  either  sex.  While  working  with  an  Edmonton  sample,  the 
majority  of  the  cases  being  the  same  as  the  ones  used  in  this 
study,  Elley  (1961)  obtained  correlation  coefficients  for 
intelligence  and  achievement  test  scores  over  the  interval  from 
Grade  3  to  Grades  6  and  7  for  the  two  sexes.  He  found  few 
significant  differences  between  the  two  sexes  for  predicting 
Grades  6  and  7  performance  using  Grade  3  predictors. 

Prediction  of  Achievement.  Most  of  the  studies  involving  the 
prediction  of  achievement,  using  ability  and  achievement  tests 
as  predictors  for  people  of  mixed  socio-economic  levels,  have 
been  done  for  the  high  school  or  early  college  level.  However, 
Cooper  (1958)  did  a  study  using  164  Grade  5  bilingual  Guam 
pupils  and  found  zero  order  correlations  between  various  ability 
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test  scores  as  predictors  and  an  achievement  score  as  a  criterion. 
'The  achievement,  test  was  the  California  Achievement  Form  AA 

Elementary  Level.  The  correlations  found  were;  Davis-Eells 

Games  0.53;  I.P0AeT.  Cattell  Test  of  g-MCulture~Free"  0.55? 

California  Test  of  Mental  Maturity  0.64?  Columbia  Mental  Maturity 

Scale  0o55?  Leiter  International  Performance  Scale  0.66?  and  the 

Wechsler  Intelligence  Scale  for  Children  (WISC)  0.77.  The  verbal 

and  educational  nature  of  the  California  Achievement  Test 

criterion,  no  doubt,  explains  the  higher  coefficients  for  the 

educationally  loaded  intelligence  tests  and  the  lower  ones  for 

the  Bavis-Eells  Games  and  the  I.P.A„T.  "Culture “Free"  Scale. 

A  study  using  intelligence,  aptitude,  and  achievement  measures 

to  predict  high  school  academic  success  was  performed  by  Jacobs 

(1959) .  He  used  a  carefully  selected  sample  of  Cincinnati  high 

school  students  over  a  period  of  three  years.  It  was  found  that 

an  intelligence  test  combined  with  an  arithmetic  proficiency 

test  predicted  high  school  achievement  most  accurately.  Altus 

(1956)  investigated  the  validity  of  the  Davis=*Eells  Games  as  a 

predictor  by  correlating  the  test  with  the  California  Test  of 

Mental  Maturity  and  the  California  Achievement  Tests  of  Reading 

and  Arithmetic.  The  tests  were  administered  to  the  fourth 

grade  classes  from  four  schools  in  a  Midwestern  town.  The 

sample  consisted  of  93  boys  and  91  girls.  For  certain  parts  of 

the  study  the  whole  sample  was  divided  into  monolinguals  and 

bilinguals.  In  one  phase  of  his  investigation  Altus  studied 

the  inter correlations  between  the  achievement  tests  and  the  two 

intelligence  tests.  He  also  noted  the  differences  in  IQ  values 
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for  the  two  intelligence  tests.  Table  I  suggests  that  the  CTMM 
Total  would  be  a  better  predictor  of  achievement  than  the  D-E 


TABLE  I 

PEARSON  CORRELATIONS  BETWEEN  MEASURES  OF 
APTITUDE  AND  ACHIEVEMENT* 


Achievement  Test  Grade 

P lacement 

D-E 

Raw  Score 

CTMM 

Total 

Lang . 

Non-Lang . 

California  Reading 

0.48 

O'! 

0 

o 

0.77 

0.49 

California  Arithmetic 

0.43 

0.67 

0.58 

0.52 

*  From  Altus  (1956,  p.  230) 


Games.  Even  the  CTMM  Non-Language  seems  to  be  more  related, 
though  not  significantly,  to  achievement  than  the  D-E  Games. 

For  the  bilingual  sample,  the  mean  IQ  scores  on  the  D-E  Games, 
the  CTMM  Language  and  the  CTMM  non-Language  were  97.7,  86.7,  and 
93.8  respectively.  The  difference  between  the  mean  scores  for 
the  D-E  Games  and  the  CTMM  Language  was  significant  at  the  0.01 
level.  It  was  also  found  that  more  bilinguals  had  high  D-E  Games 
scores  than  CTMM  Total  scores.  The  magnitudes  of  the  mean 
scores  in  Table  II  could  suggest  that  the  D-E  Games  score  is 
somewhat  more  realistic  than  the  CTMM  Language  score  of  86.7. 

Being  a  more  realistic  measure,  it  may  serve  as  a  better  predictor. 
In  relating  some  of  these  studies  to  the  present  investigation 
it  must  be  remembered  that  for  most  of  the  studies  the  time 
interval  between  the  predictor  and  criterion  was  short.  In  some 
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TABLE  II 

TEST  RESULTS  FOR  THE  BILINGUAL  SAMPLE* 


Test 

Mean 

S  „D. 

D-E  Games 

97.7 

15.4 

CTMM  Language 

86.7 

14.3 

CTMM  Non-Language 

93.8 

24.9 

California  Reading  (Grade) 

3.7 

1.3 

California  Arithmetic  (Grade) 

3.7 

0.8 

*  From  Altus  (1956,  p„  231) 


cases  the  two  were  administered  at  the  same  time.  With  this  in 
mind,  however,  the  evidence  showed  that,  for  predicting  perfor¬ 
mance  on  academic  or  educational  tasks,  the  verbal  educationally 
loaded  tests  were  the  most  valid  predictors.  The  culture-reduced 
tests  showed  value  in  some  bilingual  measurements. 

Inf luence  of  Socio-Economic  Status  Scores  on  Prediction  Validity . 
Some  relationships  between  socio-economic  scores  and  ability 
test  scores,  with  implications  for  prediction,  were  shown  by 
Elley  (1961).  He  found  that  correlations  between  socio-economic 
scores  and  culture-reduced  test  scores  were  lower  than  for 
culture-loaded  test  scores.  Knief's  and  Stroud's  (1959)  results 
in  this  area  were  in  agreement  with  Elley' s  results.  They  used 
the  Lor ge -Thorndike  (L-T)  Verbal  and  Non-Verbal,  the  Davis-Eells 
Games,  the  Raven's  Progressive  Matrices  (RPM) ,  the  Iowa  Test  of 
Basic  Skills  (ITBS),  and  Warner's  Index  of  Status  Characteristics 
(ISC)  to  obtain  their  findings.  Three  hundred  forty-four  Grade  4 
Midwestern  boys  and  girls  were  given  all  the  above  tests  except 
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the  RPM.  The  Matrices  was  given  to  164  of  these  in  their  fifth 
grade  year .  The  ISC  score  was  included  with  the  D-E  Games  plus 
the  L-T  Non-Verbal  as  well  as  with  the  L-T  Verbal  to  assess  the 
multiple  correlation  coefficient  with  the  ITBS .  The  correlation 
coefficients  were  significantly  larger  when  the  ISC  was  used 
than  when  the  ability  tests  were  correlated  without  the  ISC 
score.  This  suggested  that  a  socio-economic  score  when  added 
to  certain  predictors  increased  the  predictive  validity.  Also, 
when  the  ISC  score  was  included  with  the  B-E  Games  and  the  L-T 
Non-Verbal  to  correlate  with  the  ITBS,  the  multiple  R  coefficient 
was  increased  more  than  the  zero  order  coefficient  was  increased 
when  the  ISC  was  added  to  the  L-T  Verbal  to  correlate  with  the 
ITBS.  The  socio-economic  score  seemed  to  be  a  culture  loading, 
which  acted  as  a  culture-loaded  test,  to  predict  achievement  in 
a  particular  culture.  The  effect  of  this  loading  is  greatest 
on  the  culture-reduced  tests  since  these  tests  are  correlated 
less  with  socio-economic  level  and  with  achievement  test  scores. 

Socio-Economic  Classification 

The  problem  of  socio-economic  stratification  is  germane 
to  this  study  since  the  population  consists  of  people  with 
different  language  backgrounds,  as  well  as  people  from  different 
socio-economic  levels.  For  years  sociologists  have  been  attempt¬ 
ing  to  set  up  a  workable  basis  for  the  classification  of  people,. 
The  question  of  whether  the  criteria  for  classification  are 
objective  or  subjective  has  been  one  of  prime  concern.  Centers 
(1949)  said  that  s 

Stratification  is  something  objective?  it  derives,  as 
has  been  indicated  before,  primarily  from  the  economic 
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system.  ...The  process  of  earning  a  living  imposes  upon 
people  certain  functions,  statuses,  and  roles.  ...Social 
and  economic  groupings  and  categories  of  people  distinguished 
on  the  basis  of  occupation,  power,  income,  standard  of  living, 
education,  function,  intelligence  or  other  criteria  are 
easily  and  properly  denoted  by  the  terms  stratum  or  strata. 

...But  these  strata,  as  some  have  seen,  are  not  necessarily 
classes . 

Classes  are  psychosocial  groupings,  something  that  is 
essentially  subjective  in  character,  dependent  upon  the 
class  consciousness  (i.e.,  a  feeling  of  group  membership), 
and  class  lines  of  cleavage  may  or  may  not  conform  to  what 
seems  to  scientists  to  be  logical  lines  of  cleavage  in  the 
objective  or  stratification  sense.  (Super,  1957,  p.  21.) 

Moore  (1947)  further  quoted  a  definition  from  a  text  by  Sutherland 
and  Woodward  (1948  -  3rd  ed . )  "Classes  are  inclusive  loosely 

organized  groupings  whose  members  behave  toward  each  other  as 
social  equals  and  towards  outsiders  as  social  superiors  or 
inferiors...."  (Super,  1957,  p.  21) .  In  recent  years,  it  has 
been  generally  agreed  that  a  combination  of  factors  such  as 
attitudes,  activities,  occupation,  and  material  wealth  establish 
ones  socio-economic  status  level.  Barber  (1957)  stated  that 
socio-economic  classification  should  be  based  on:  (a)  how  people 
evaluate  one  another,  (b)  how  people  associate  with  one  another, 
and  (c)  the  material  possessions  and  symbolic  activities  people 
display  (includes  occupation). 

Most  earlier  researchers  in  this  field,  however,  concen¬ 
trated  on  particular  variables.  Edwards  (1943),  for  example, 
emphasized  occupational  classification  as  a  basis  and  introduced 
six  categories  ranging  from  Professionals  to  Unskilled  Labour. 

He  called  this  the  Economic  Scale  of  Occupations.  A  socio- 
economic  classification  scale  suitable  for  Canada  was  developed 
by  Blishen  (1958) .  Using  national  census  data  he  selected  343 
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occupations  and  determined  their  mean  income  and  the  average 
number  of  years  of  schooling.  The  two  scores  were  standardized 
and  combined  with  equal  weighting  to  form  the  Canadian 
Occupational  Scale.  It  was  found  that  this  scale  correlated 
0.94  with  Hatt's  (1953)  "National  Opinions  Research  Centre  Index" 
which  was  based  on  how  people  classify  each  other  in  terms  of 
their  opinion. 

Warner  (1949)  and  associates  developed  a  socio-economic 
classification  scale  that  emphasized  four  criteria:  occupation, 
home,  neighborhood,  and  source  of  income.  The  scale  was  developed 
from  the  four  weighted  items  into  the  Index  of  Status 
Characteristics  (ISC) . 

Gough  (1949)  on  the  other  hand  felt  that  occupation  or 
material  wealth  was  only  one  aspect  of  socio-economic  status 
or  social  prestige.  He  introduced  a  Home  Index  Scale  using  the 
questionnaire  approach.  The  Scale  consisted  of  21  yes-no  items 
which  asked  questions  such  as:  Is  there  a  writing  desk  in  your 
house?  or  Does  your  family  get  a  daily  newspaper?  A  re-test 
reliability  coefficient  of  0.989  was  obtained  for  college 
students  and  a  Ruder -Richardson  coefficient  of  0.74  was  obtained 
for  high  school  students.  In  terms  of  readability  Flesch  (1948) 
claimed  that  the  scale  was  within  the  average  junior  high  school 
child's  range.  The  Home  Index  Scale, it  was  found, correlated 
0.65  with  the  Blishen  Scale. 

Summary .  Most  socio-economic  status  classifications  use  the 
occupation-variable  as  one  of  the  criteria.  Other  significant 
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variables  are  the  home  (facilities,  size,  value),  neighborhood, 
as  well  as  some  subjective  criteria  such  as  other  people's 
opinions  of  where  one  falls  in  the  socio-economic  status  level. 
Of  importance  is  the  high  correlation  between  Blishen's  fairly 
objective  classification  and  Hatt's  subjective  opinion  scale. 


CHAPTER  III 


DEFINITIONS ,  POSTULATES,  and  HYPOTHESES 

Definitions 

1*  Intelligence  (ability)  -  present  level  of  cognitive  per¬ 
formance,  usually  measured  with  an  intelligence  test, 

acquired  through  an  interaction  between  an  inherited 

quality  and  one's  environment.  Hebb ' s  Intelligence  B  is 

this  type  of  ability. 

2.  Intelligence  A  -  characteristic  or  potentiality  inherited 
at  birth  upon  which  intelligent  behavior  is  developed, 

3.  Intelligence  A8  -  a  present  potential  ability  to  develop 
future  intelligent  behavior.  It  can  never  be  larger  than 
Intelligence  A;  however,  successful  previous  interaction 
with  the  environment  will  cause  Intelligence  A'  to  approach 
the  value  of  Intelligence  A. 

4.  Culture -reduced  intelligence  tests  -  tests  where  cultural 
biases  in  the  tasks  are  reduced  to  a  minimum.  They  may 
strive  to  offer  tasks  of  equal  familiarity  to  people  from 
different  cultures  or  present  tasks  which  are  less  influenced 
or  determined  by  a  particular  environment. 

5.  Conventional  verbal  intelligence  tests  -  tests  which  have 
tasks  common  to  our  educational  environment  and  usually 
require  verbal  facility  for  understanding  instructions, 
comprehension  of  questions,  and  for  making  responses. 

6.  Culture  loading  (in  a  test)  -  saturating  an  instrument  with 
items  which  would  be  common  to  a  particular  culture  or 


environment . 
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7.  Educational  loading  (in  a  test)  -  saturating  a  test  with 
tasks  which  are  closely  related  to  formal  or  informal 
previous  school  learning  situations. 

8.  Socio-Economic  Score  -  a  score  designating  the  socio¬ 
economic  status  level  of  a  person.  The  Score  is  composed, 
with  equal  weighting,  from  two  scores;  the  Blishen  Occupational 
Scale  and  a  modified  Gough's  Home  Index. 

9.  Adaptive  treatment  -  a  procedure  typically  used  in  school 
whereby  special  consideration  or  treatment  is  given  to  people 
from  socio-economic  groups  or  environments  which  are  different 
from  the  social  level  upon  which  the  school  standards  are 
based.  This  procedure,  it  is  argued,  can  best  be  used  when 
the  potential  intellectual  ability  of  these  people  is  higher 
than  that  shown  by  conventional  culturally  loaded  tests.  The 
procedure  provides  appropriate  treatment  for  the  right 
students  thus  enabling  them  to  bring  their  intellectual 
behavior,  for  their  particular  ability  level,  in  line  with 
the  school's  educational  standards. 

10.  Fixed  treatment  -  "...  treatment  for  the  students  which  is 

fixed  'a  priori'  without  regard  to  information  from  the  par¬ 
ticular  persons  involved"  (Gronbach  and  Gleser,  1957,  p.  26) . 

In  the  context  of  this  study  such  treatment,  because  it  would 
be  imposed  upon  pupils  from  different  socio-economic  levels, 
would  probably  not  be  suitable  for  the  maximum  development 

of  all  the  pupils. 

11.  Predictive  validity  ■=  directly  related  to  the  accuracy  with 
which  a  measurement  or  a  number  of  measurements  will  enable 
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one  to  estimate  some  other  criterial  performance.  This 
performance  would  be  at  some  time  subsequent  to  the  original 
measurement  or  measurements. 

Since  West's  (1962)  and  especially  Elley's  (1961)  studies 
have  direct  bearing  on  this  investigation  the  reader  will  notice 
that  many  of  the  above  definitions  are  adaptations  of  the  working 
definitions  from  these  two  studies. 

Postulates 

1.  People  from  different  socio-economic  classes  have  different 
values  because  they  have  been  exposed  to  different  environ¬ 
ments.  In  addition  they  will  probably  have  varied  language 
backgrounds,  different  exposure  to  books  and  verbal  influences, 
varying  amounts  of  money,  different  motives,  as  well  as 
different  attitudes  towards  work,  education,  and  religion. 

These  factors  would  undoubtedly  influence  performance  on 
tests . 

2.  People  from  the  high  and  middle  socio-economic  classes 
generally  have  more  ambition  and  are  more  interested  in 
"getting  ahead"  than  lower  class  people.  Conversely,  more 
intelligent  people  are  more  likely  to  be  successful  and  as 
a  result  move  into  a  higher  socio-economic  class.  Such 
characteristics  may  account  for  some  of  the  differences 

in  performance  on  tests  among  persons  of  different  socio¬ 
economic  status. 

3.  Different  people  from  various  socio-economic  levels  who  may 
be  potentially  just  as  capable,  according  to  some  defined 
criterion,  may  perform  very  differently  on  conventional 
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verbal  or  educational  tests  because  of  differences  in  fam¬ 
iliarity  of  items  and  test  writing  procedures. 

4.  Culture-reduced  intelligence  tests,  because  they  use  tasks 
which  are  sampled  from  a  universe  of  tasks  found  in  more 

than  one  culture  or  environment,  would  measure  more  accurately 
than  conventional  verbal  intelligence  tests,  that  ability 
which  is  more  lasting  and  less  influenced  by  education  but 
which  may  be  basic  to  educational  progress.  If  the  school 
was  to  a  sufficient  extent  adaptive,  the  students  would 
work  at  the  level  indicated  by  the  culture-reduced  tests 
and  would,  in  the  future,  achieve  on  specific  educational 
tasks  at  about  the  same  level  as  they  did  on  the  culture- 
reduced  tests.  This  should  result  despite  the  different 
backgrounds  possessed  by  the  students. 

5.  Verbal  educational  tests  show  how  a  person  "fits"  into  the 
setting  or  environment  upon  which  the  test  is  based.  If 
the  educational  process  remains  the  same  in  future  years 
with  no  adaptive  treatment  for  students  from  differing 
environments,  then  these  tests  will  predict  accurately  the 
future  performance  for  persons  from  any  socio-economic  level. 

6.  If  the  predictors  that  are  employed  use  specific  tasks  which 
are  common  to  the  environment  within  which  the  criteria  are 
found,  then  these  predictors,  especially  over  short  periods 
of  time,  will  predict  to  the  criterion  better  than  predictors 
using  more  general  tasks  and  measuring  more  general  abilities. 
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Hypotheses 

This  longitudinal  study  is  primarily  designed  to  investi¬ 
gate  and  identify  valid  predictors  of  future  achievement  for 
junior  high  school  students  from  various  socio-economic  levels 
in  an  educational  setting  similar  to  the  one  now  operating  in 
Edmonton.  It  was  hypothesized  that  the  predictive  validity, 
especially  for  the  lower  socio-economic  children,  could  be  im¬ 
proved  by  the  introduction  of  culture-reduced  intelligence  tests 
particularly  if  there  is  some  form  of  adaptive  treatment.  Prior 
to  analysis  of  data  the  intelligence  tests  were  inspected  and 
categorized  into  two  groups,  the  culture-reduced  and  the  culture- 
loaded  or  conventional. 

Category  I  Category  II 

Culture-Reduced  Tests  Conventional  Culture -Loaded  Tests 


1. 


California  Test  of 
Maturity 

S-F  Primary 
S-F  Elementary ^ 


Mental 

Non-Language 

Scores 


1. 


California  Test  of  Mental 
Maturity 

S-F  Primary  h  Language 
S-F  Elementary  I  Scores 


2.  Raven's  Progressive  Matrices  2.  Laycock  Mental  Ability  Test 
Coloured 
Standard 


3.  I.P.A.T.  Cattell  Test  of  g 
"Culture-Free"  Scale 

4.  Lor ge -Thorndike  Non-Verbal 
Intelligence  Test  Level  4 


In  this  study  culture-reduced  tests  will  be  the  ones  listed  in 
Category  I.  All  other  intelligence  tests  will  be  of  the  Category 

II  nature. 

The  following  hypotheses  were  set  up  to  research  the  major 


problem  mentioned  in  the  previous  paragraph  as  well  as  some 
minor  ones  relevant  to  the  general  investigations 

Hypothesis  1 .  Over  and  above  the  prediction  based  on  conventional 
culturally  loaded  ability  tests,  culture-reduced  ability  tests 
given  at  Grades  3,  6,  and  7  contribute  more  to  the  predictive 
validity  for  the  Lower  socio-economic  Group  than  for  the  Upper 
Group  in  predicting  Grade  9  Total  achievement.  Hypothesis  1 
represents  the  core  of  this  study. 

Hypothesis  2 .  (a)  In  predicting  Grade  9  achievement,  verbal 

ability  tests  at  Grades  6  and  7  will  have  higher  predictive 
validity  for  the  whole  Sample  than  will  culture-reduced  ability 
tests  at  Grades  6  and  7. 

(b)  In  predicting  Grade  9  achievement,  achievement  tests  at 
Grades  6  and  7  will  have  higher  predictive  validity  for  the  whole 
Sample  than  will  intelligence  tests  at  Grades  6  and  7. 

Hypothesis  3 ♦  The  achievement  test  scores  for  the  Lower  socio- 
economic  Group  will  be  lower  and  for  the  Upper  Group  will  be 
higher,  relative  to  the  whole  Sample,  at  Grade  9  than  the  achieve¬ 
ment  scores  for  these  respective  Groups  at  Grade  3. 

Hypothesis  4 .  The  validity  of  ability  and  achievement  tests  at 
Grades  6  and  7  in  predicting  Grade  9  achievement,  for  the  two 
whole  Samples,  increases  when  the  ability  and  achievement  test 
scores  are  combined  with  the  Socio-Economic  Scores. 


CHAPTER  IV 


EXPERIMENTAL  DESIGN  AND  PROCEDURE 

Descr iption  of  the  Area  Being  Investigated 

All  the  students  who  were  tested  for  this  study  were  from 
the  Edmonton  Public  School  system.  Edmonton  is  an  urban  community 
whose  population  in  1962  was  about  330,000.  Although  situated 
in  a  mixed  farming  area,  the  oil  industry  in  the  last  15  years 
has  probably  added  more  to  the  growth  of  the  city  than  the  sur¬ 
rounding  rural  districts.  The  population  is  quite  heterogeneous 
with  respect  to  socio-economic  status  .  With  the  exception  of 
the  Upper-Upper  class,  all  the  categories  of  Warner's  (1949)  six 
levels  are  quite  appropriately  represented.  In  terms  of 
occupations,  Elley  (1961)  found  that  all  occupations  on  the 
Blishen  Scale,  except  rural  workers  and  farmers,  were  represented 
in  his  sample. 

The  Edmonton  population  cannot  be  considered  to  be 
representative  of  the  Alberta  or  the  Canadian  populations. 

Anastasi  (1958),  as  well  as  other  researchers,  have  shown  dis¬ 
crepancies  between  urban  and  rural  children  in  terms  of  mental 
ability  scores.  Reid  and  Conquest  (1955)  have  shown  that  the 
situation  in  Alberta  is  quite  similar.  Differences  in  terms  of 
representation  in  the  various  occupations  and  socio-economic 
levels  are  evident  between  urban  and  rural  populations.  However, 
it  would  be  safe  to  assume  that  the  Edmonton  population  would 
be  quite  representative  of  other  Canadian  cities  of  similar  size 

and  composition.  It  may,  therefore,  be  reasonable  to  generalize 
findings  from  this  study  to  other  such  cities  if  the  Samples  in 
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this  study  are  representative  of  the  Edmonton  population. 

Data  Available  From  Previous  Studies 

Data  used  for  this  study  have  been  obtained  from  a  number 
of  sources  dating  bach  to  1956.  In  May,  1956,  under  the  Edmonton 
Public  School  Board's  Grade  3  Survey  more  than  3,500  Grade  3 
children  were  given  a  number  of  tests.  Data  from  the  California 
Short  Form  Test  of  Mental  Maturity  (Primary  1953) ,  the  Raven's 
Coloured  Progressive  Matrices  (1947) ,  and  the  California  Achieve¬ 
ment  Battery  (Primary  1951)  will  be  used  for  this  investigation. 
The  tests  were  given  by  classroom  teachers  and  scored  by 
university  research  students. 

In  May  of  1959,  under  the  Edmonton  Grade  6  Survey,  these 
same  students  were  again  tested  with  appropriate  batteries. 

The  administration  and  scoring  of  the  tests  was  similar  in 
procedure  to  the  1956  program.  Data  from  the  California  Short 
Form  Test  of  Mental  Maturity  (Elementary,  1957)  and  the  California 
Achievement  Battery  (Junior  High,  1957)  will  be  used  in  this 
study.  At  this  time  the  Laycoek  Mental  Ability  Test  scores  were 
also  obtained. 

The  following  year,  a  sample  of  432  students  was  chosen 
from  three  schools  which  would  be  representative  of  Edmonton, 
especially  in  terms  of  socio-economic  level.  This  was  done  by 
W.  B.  Elley  under  the  supervision  of  Dr .  R.  S.  MacArthur  of  the 
University  of  Alberta.  Three  schools,  one  from  the  southwest, 
one  from  the  southeast,  and  one  from  the  north  area  of  Edmonton 
were  selected  contributing  89,  158,  and  185  students,  respectively. 
The  school  from  the  southwest,  an  Elementary-Junior  High  school, 
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represented  a  larger  portion  of  higher  socio-economic  children; 
the  one  from  the  southeast  likewise  an  E lementary-Junior  High 
contributed  the  major  portion  of  the  middle  socio-economic  class; 
while  the  one  from  the  north  area,  a  Junior  High  school,  supplied 
a  larger  portion  of  lower  class  sample.  Elley  claimed  that  the 
three  schools  differed  considerably  in  location,  size,  adminis¬ 
tration,  as  well  as  in  tested  ability  level  and  socio-economic 
characteristics  of  their  members.  After  careful  consideration 
a  sample  of  271  was  selected  from  the  432.  Elley  (1961)  compared 
this  sample  in  terms  of  age,  IQ  score,  occupation  level,  and  sex 
to  a  random  sample  of  432  students  which  were  drawn  from  the 
Edmonton  1959  Grade  6  Survey.  Since  no  significant  differences 
were  obtained  it  was  safe  to  say  that  the  271  sample  was 
representative  of  the  Edmonton  population.  The  tests  in  the 
seventh  grade  in  May,  1960,  were  again  given  by  classroom 
teachers.  However,  Elley  carefully  supervised  the  administrative 
procedures.  Information  from  the  California  Short  Form  Test  of 
Mental  Maturity  (Elementary  1957),  Raven's  Standard  Progressive 
Matrices,  I.P„A.T.  Cattell  Test  of  g  "Culture-Free 11  Scale  2, 

Lor ge -Thorndike  Intelligence  Test  Level  4,  the  Home  Index 
questionnaire,  and  the  Blishen  Occupational  Scale  will  be  used 
by  the  present  writer  and,  only  data  from  tests  given  in  1956, 
1959,  and  1960  listed  above,  will  be  used. 

The  Sample 

In  1962  the  writer  obtained  the  Grade  9  Alberta  Department 
of  Education  Examination  scores  for  as  many  of  the  271  cases  from 
the  original  Elley  Grade  7  sample  as  were  available.  Because 
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of  occasional  missing  marks  for  some  of  the  variables  from 
Grade  3  through  to  Grade  9  and  because  it  was  advisable  to  keep 
the  number  of  cases  as  large  as  possible  while  keeping  the  same 
cases  for  all  variables,  it  was  necessary  to  select  two  samples, 
one  for  Grade  3  variables  and  one  for  Grade  6-7  variables  to 
interact  with  the  Grade  9  variables.  These  two  samples  called 
the  Grade  3  Sample  and  the  Grade  6-7  Sample  consisting  of  207 
and  237  cases,  respectively,  are  all  part  of  Elley's  271  Grade  7 
sample.  The  two  Samples,  with  the  exception  of  46  members, 
contain  identical  cases.  ‘These  samples  were  compared  with  the 
random  Edmonton  Grade  6  sample  of  432  cases  on  the  basis  of 
intelligence  scores,  occupational  level,  and  sex  to  see  if  they 
were  representative  of  the  Edmonton  population. 

The  Grade  3  and  Grade  6-7  Samples  were  both  divided  on 
the  basis  of  the  Socio-Economic  Score  into  three  equal  socio¬ 
economic  groups;  the  Upper,  Middle,  and  Lower  Groups.  The 
Grade  3  Groups  contain  69  each  while  the  Grade  6-7  Groups  had 
79  cases  each.  Different  sections  of  this  study  require  the 
use  of  the  Samples  as  wholes  or  as  individual  socio-economic 
Gr  oup  s . 

With  as  much  accuracy  as  possible,  the  writer  investigated 
the  procedure  in  the  schools  during  the  prediction  interval.  It 
was  found  that  the  present  treatment,  that  is  the  treatment  during 
the  prediction  interval,  consists  of  a  grade  system  of  promotion 
^0 -j-0r oge neou s  classes.  Some  of  the  schools,  during  certain 
years,  segregated  the  students  into  classes  on  the  basis  of 
intelligence  and  achievement  scores.  However,  no  different 
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treatments  were  offered  these  different  classes.  In  terms  of 
the  definition  in  Chapter  III,  this  treatment  could  be  considered 
somewhat  non-adaptive . 

Descr iption  of  the  Tests  Used 

In  view  of  the  availability  of  data  for  quite  a  number  of 
tests  from  previous  studies  it  was  necessary  to  decide  which 
variables  should  be  used  in  this  study.  After  careful  consideration 
of  the  aims  of  the  study  as  well  as  the  characteristics  of  the 
tests,  a  group  of  instruments  was  selected  which  would  represent 
two  general  types  of  intelligence  tests*  the  culture-reduced  and 
the  conventional  culture-loaded.  Some  of  the  achievement  tests 
were  also  chosen.  In  the  selection  of  these  tests  factors  such  as 
practical  utility  in  terms  of  administration  and  economy  for 
future  application  by  school  systems  were  also  considered. 

A .  The  Grade  3_  Battery 

1.  California  Test  of  Mental  Maturity  -  Short  Form,  Primary  1953. 
This  was  one  of  the  tests  given  to  all  Grade  3"s  in  the 
Edmonton  Public  School  system  in  1956.  ‘The  test  consists  of 
seven  sub-tests  which  measure  four  factors:  Spatial  Relations, 
Logical  Reasoning,  Numerical  Reasoning,  and  Verbal  Concepts. 
Criticisms  have  been  leveled  against  the  test  by  some  psy¬ 
chologists  (Buros,  1959)  who  claimed  that  these  four  factors 
have  been  developed  from  logical  rather  than  factorial 
constructs.  In  addition  to  the  factor  scores,  the  test  also 
yields  a  Language  and  a  Non-Language  score.  Although  the 
test  as  a  whole  is  a  good  example  of  a  culture -loaded 
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instrument,  it  is  hoped  that  the  Non-Language  section  might 
operate  as  a  culture-reduced  device,  for  Eells  (1951,  p.  388) 
stated  that  the  Non-Language  section  is  as  culture  "free"  as 
other  reputed  culture-reduced  tests. 

According  to  the  manual,  the  test  designers,  after  consider¬ 
able  research,  concluded  that,  this  test  measures  constructs 
quite  similar  to  those  that  the  Stanf ord-Binet  measures.  In 
a  study  by  Sheldon  and  Manolakes  (1954) ,  on  422  pupils  ranging 
from  five  years  10  months  to  12  years  11  months,  a  correlation 
coefficient  of  0.70  was  obtained  between  the  IQ  scores  for  the 
CTMM  S-Form  and  the  Stanf ord-Binet .  Altus  (1952)  stated  that 
for  a  representative  sample  of  junior  high  students  the 
correlation  between  IQ  scores  from  the  CTMM  S-Form  and  the 
Wechsler  Intelligence  Scale  for  Children  was  0.81.  Many 
studies  showed  that  the  CTMM  S-Form  correlated  as  well  with 
reputable  individual  intelligence  tests  as  it  does  with  other 
group  intelligence  tests. 

The  reliabilities  for  the  test  as  indicated  in  the  manual 
ares  Language  0.72-0.88,  Non-Language  0.82-0.90,  and  Total 
0.87-0.92.  These  have  been  calculated  by  the  split-halves 
method  and  corrected  by  the  Spearman-Brown  Formula. 

The  test  requires  about  an  hour  to  administer  and  has 
special  score  sheets  for  ease  of  marking. 

2.  Raven's  Coloured  Progressive  Matrices  (1947) .  This  scale, 
according  to  Raven  (1960),  is  "...  designed  to  assess  as 
accurately  as  possible  a  person's  present  clarity  of  obser¬ 
vations  and  level  of  intellectual  development ... „ "  This 
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particular  scale  is  to  be  used  with  children  up  to  the  age 
of  eleven  years.  Research,,  describing  and  testifying  the 
usefulness  or  validity  of  the  Progressive  Matrices  as  a 
culture-reduced  test,  is  presented  on  page  45  in  the  descrip¬ 
tion  of  the  more  used  Standard  Progressive  Matrices  test. 

The  coloured  version  of  the  test  consists  of  three  sets 
A,  Ag ,  and  B  of  12  matrices  each.  Each  item  in  Sets  A  and  B 
consists  of  a  matrix  or  pattern  of  four  figures  one  of  which 
is  missing.  The  examinee  must  select  one  figure  from  the  six 
set  out  below  the  matrix  which  would  complete  the  pattern. 

The  items  get  progressively  more  difficult.  Set  AB  was  intro 
duced  to  provide  greater  discrimination  for  young  children. 
According  to  the  manual,  the  test  is  not  timed. 

Re-test  reliability  coefficients,  reported  by  Burke  (1958) 
for  nine -year -olds  were  in  the  order  of  0o80.  In  a  study  of 
a  group  of  one  hundred  Grade  3  students,  Martin  and  Weichers 
(1954)  obtained  a  correlation  coefficient,  of  0„91  between  the 
Raven's  Coloured  Progressive  Matrices  and  the  WISC  thus  sug¬ 
gesting  that  the  Matrices  may  be  measuring  constructs  similar 
to  those  measured  by  the  WXSC„ 

3.  California  Achievement  Battery  -  Primary  (1951).  The  test 

consists  of  three  general  achievement  areas ;  Reading,  Arith¬ 
metic,  and  Language.  Each  section  provides  three  scores; 
Reading  yields  Comprehension,  Vocabulary,  and  Total  scores; 

tv 

Arithmetic  provides  Reasoning,  Fundamentals,  and  Total  scores 
and  Language  gives  Mechanical,  Spelling,  and  Total  scores. 
There  is  also  a  Total  test  score  available.  This  study  will 
only  use  the  Total  test  scores.  The  test  items  are  clearly 
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stated  and  the  test  has  good  format. 

The  Kuder -Richardson  reliability  coefficients  range  from 
0o83  to  0.95.  Neidt  (Buros,  1959)  claimed  that  the  fairly 
high  correlation  coefficient  with  other  achievement  tests 
suggested  adequate  validity.  Neidt  also  found  that  the  report- 
ing  by  the  test  authors  regarding  empirical  evidence  on  the 
construction  of  the  tests  was  very  thorough.  According  to 
Schindler  (Buros,  1953),  the  California  Achievement  Battery 
was  more  useful  than  other  achievement  tests  because  its  (a) 
covered  the  full  range  of  achievement,  and  (b)  was  accompanied 
by  the  CTMM  which  allowed  comparisons  to  be  made  between  ability 
and  achievement  scores  for  the  same  norming  group. 

B .  The  Grade  6  Battery 

1.  The  California  Test  of  Mental  Maturity  -  Short  Form  Elementary 

(1957) „  This  test  has  the  same  seven  sub-tests  and  four  factors, 
the  same  scores  and  is  reported  to  measure  the  same  constructs 
as  the  Primary  level  does.  Elley  (1961) ,  however,  reported 
that  this  test  depends  more  on  reading  skills  than  does  the 
Primary  level.  The  test  was  likewise  designed  on  the  basis  of 
logical  concepts  of  intelligence  rather  than  statistical 
analysis.  This  test,  will,  just,  as  the  Primary  level,  be  used 
for  their  Language  and  Non-Language  scores.  Strang  (1943)  and 
Nolan  (1942)  have  testified  to  the  value  of  the  Language  and 
Non-Language  scores  for  purposes  of  educational  diagnosis  and 
guidance . 

In  addition  to  the  studies  cited  on  page  40  in  the  Grade  3 
battery,  Clark  (1949)  likewise  supported  the  validity  of  this 
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test.  He  found  that  the  CTMM  Advanced  IQ  scores  correlated 
at  0.81  with  those  of  the  Wechsler “Bellevue .  West  (1962),  in 
summarizing  various  studies,  found  that  the  attenuated  validity 
coefficients  for  the  Language  section  ranged  from  0.8  to  0.9 
and  for  the  Non-Language  section  from  0.6  to  0.7.  The  manual 
reports  Kuder -Richardson  Formula  21  reliability  coefficients 
for  the  test  ass  Language  0.83,  Non-Language  0.80,  and  Total 
0.88  as  well  as  split-halves  coefficients  corrected  by  the 
Spearman -Brown  Formula  ass  Language  0.95,  Non-Language  0.91, 
and  Total  0.95. 

The  test  is  simple  to  administer  while  the  "Scoreze"  sheets 
facilitate  marking. 

2.  Laycock  Mental  Ability  Test  (1933) .  This  test  was  administrated 
at  the  Grade  5  level.  However,  the  data  for  the  Elley  (1961) 
study  was  collected  in  Grade  6.  The  test  was  developed  and 
used  extensively  in  Western  Canada.  It  consists  of  168  items 
in  sub-tests  named  Classification,  Analogies,  Drawing  Analogies, 
Opposites,  Inferences,  Number  series,  and  Completion.  The 
results  are  expressed  in  terms  of  the  Total  Intelligence 
Quotient  only.  The  manual  states  that  the  object  of  the  test 
is  to  measure  Spearman’s  g  factor  since  the  test  was  constructed 
on  the  basis  of  Spearman's  theory  of  intelligence  (Laycock, 

1935) .  The  test  educes  relations  and  correlates  through  the 
various  items.  Although  the  test  aims  to  measure  g  it  is 
still  considered  to  be  a  verbally  and  educationally  loaded 
test.  Seventy-five  per  cent  of  the  items  require  verbal 
facility  to  a  large  extent. 
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Concurrent  validity  correlations  with  other  popular  in¬ 
telligence  tests  are  in  the  order  of  0.8.  The  median  correla¬ 
tion  coefficients  for  average  school  achievement  are  about  0.6 

3.  California  Achievement  Battery  Junior  High  (1957) .  A 

description  of  this  test  is  given  on  page  42  in  the  Grade  3 
battery . 

C .  The  Grade  7_  Battery 

1.  Raven's  Standard  Progressive  Matrices.  According  to  studies 
performed,  the  Matrices  appears  to  be  a  very  promising  culture 
reduced  test.  The  test  is  non-verbal,  unspeeded,  and  easy  to 
administer  while  the  items  are  relatively  free  of  educational 
attainment.  Various  British  investigators  have  found  high 
loading  on  the  Spearman  g  factor  in  the  test  (Elley,  1961) . 

The  test  author ' s  basis  upon  which  the  test  was  constructed 
and  what  the  test  is  supposed  to  do,  likewise,  imply  the 
measurement  of  a  more  general  type  of  ability.  Raven  (1958) 
said  , ". . .  Progressive  Matrices  was  constructed  on  the  a  priori 
assumption  that  if  Spearman’s  principles  of  noegenesis  were 
correct  it  should  provide  a  test  suitable  for  comparing  people 
with  respect  to  their  immediate  capacities  for  observation 
and  clear  thinking."  (Raven,  1958,  p.  1.)  However,  Raven 
likewise  suggested  that  in  practical  school  intelligence  test 
measurements  a  past-learning  test  such  as  the  Mill  Hill 
Vocabulary  should  be  administered  in  conjunction  with  the 
Matrices  (Cronbach,  1960,  p.  217). 

The  test  consists  of  five  sets  —  A,  B,  C,  D,  and  E  —  of 
12  items  each.  Each  item  consists  of  a  black  and  white  matrix 
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with  nine  figures ,  one  of  which,  is  missing.  The  examinee  is 
to  select  a  figure  from  six  or  eight  figures  below  the  matrix 
which  would  complete  the  pattern.  The  items  become  progressively 
more  difficult.  This  makes  the  test  suitable  for  use  with  a 
wide  intellectual  range  of  people 0 

In  a  study  by  Burke  and  Sinha,  as  reported  by  Burke  (1958) , 
an  average  reliability  coefficient  of  0,88  was  found  when  the 
split-half  Kuder “Richardson  and  an  analysis  of  variance 
t e ch n i que  we re  used. 

2.  I „P .  A .  T  „  Cattell  Test  of  g,  "Culture-Free"  Scale  2.  This  is 
a  test  which,  according  to  the  test  author,  is  designed  to 
measure  general  mental  capacity  and  produce  a  single  IQ  score 
(Cattell,  1958) „  In  this  study  it  was  used  as  one  of  the 
culture-reduced  tests. 

The  Cattell  Test  of  g  has  three  scales  covering  the  entire 
age  range.  Scale  2,  which  is  designed  for  use  with  eight  to 
thirteen-year-olds ,  was  used  in  this  investigation.  The  test 
has  four  sub-tests s  the  Series,  Classifications,  Matrices,  and 
Conditions.  In  sub-test  one,  the  testee  must  select  a  figure 
from  a  choice  of  five  to  complete  a  series  of  four  figures,  the 
last  of  which  is  missing.  Sub-test  two  items  contain  six 
figures,  one  of  which  does  not  belong  in  that  class.  The  sub¬ 
ject  must  indicate  the  one  that  does  not  belong.  The  third 
sub-test  has  matrices  similar  to  those  in  the  Raven’s  test, 
whereas  sub-test  four  requires  the  examinee  to  select  a  figure 
from  a  group  of  five  which  most  resembles  a  given  figure. 

Cattell  said  that  this  test  is  superior  to  the  Raven's  in  the 
sense  that  it  provides  at  least  four  different  types  of  tasks 
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to  perform  against  Raven's  one.  The  test  has  46  items  and 
takes  twelve  and  one -ha If  minutes  to  complete. 

The  validity  of  the  test,  as  a  measure  of  intelligence  is 
supported  by  correlations  of  Q.71  with  the  S tanf ord-Binet ,  0*73 
with  the  Otis,  and  0.59  with  the  American  Council  Psychological 
Examination  (ACE)  (Euros,  1958-59) .  Cattell  (1958)  reported 
an  immediate  test  re-test  reliability  coefficient  of  0.85  for 
450  British  secondary  school  entrants  and  split-half  coefficients 
of  0.70,  QoS6,  0.87,  and  0.92  for  four  other  samples. 

4.  Lor ge -Thorndike  Non-Verbal  Intelligence  Test  Level  4  (1957) . 

This  is  another  test  that  will  be  classified  as  a  culture- 
reduced  instrument.  The  test  constructors  used  Spearman" s  and 
Terman 8 s  concepts  of  intelligence  to  develop  the  test  (Elley, 
1961) .  It  is  a  fairly  recent  American  test  which  is  easy  to 
administer,  is  timed,  and,  with  the  exception  of  the  instruc¬ 
tions,  is  non-verbal.  The  test  consists  of  three  sub-tests s 
Figure  Classification,  Number  Series,  and  Figure  Analogies. 

The  Figure  Classification,  sub-test  tasks  are  similar  to  Cattail's 
Figure  Series  items.  The  Number  Series  requires  knowledge  of 
numbers  and,  consequently,  is  somewhat  dependent  on  past  school 
learning.  The  Figure  Analogies  section  employs  the  usual 
analogies  principle;  however,  it  is  completely  in  terms  of  non¬ 
verbal  figure  symbols. 

The  authors  reported  an  odd-even  reliability  coefficient  on 
the  Non-Verbal  test  of  0.928  and  an  alternate  forms  coefficient 
of  0.776  (Lorge  and  Thorndike,  1957).  The  tests  are  avowed  to 
have  high  construct  validity  and  measure  abstract  intelligence 
in  terms  of  pictorial,  diagrammatic,  and  numerical  symbols 
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(Lorge  and  Thorndike ,  1957)  .  The  manual  shows  that  the  corre¬ 
lation  coefficient,  between  the  Lor ge -Thorndike  Non-Verbal  and 
the  CTMM  is  Q„73,  the  Otis  is  Q.66,  the  Stanf ord=Binet  is  0,71, 
and  the  WISC  is  0o77. 

4.  California  Test  of  Mental  Maturity  Short-Form  Elementary  (1957) . 
This  test  was  described  on  page  43  in  the  Grade  6  battery. 

5.  Socio-Economic  Score.  This  score  was  obtained  from  a  combin¬ 
ation  of  the  Blishen  Canadian  Occupational  Scale  and  a  modified 
version  of  Gough's  Home  Index  (1949) .  The  Blishen  Scale  was 
constructed  on  the  basis  of  occupational  levels  taking,  with 
equal  weighting,  the  average  years  of  training  and  the  average 
income  for  each  occupation.  The  mean  established  was  50.0  and 
the  standard  deviation  was  10oQ.  The  occupations  ranged  from 

a  judge  wTith  a  score  of  90.0  to  hunters  and  trappers  with  a 
score  of  32.0.  Gough's  Home  Index  was  partially  described  in 
Chapter  II.  A  pilot  study  performed  by  Elley  was  initiated  to 
determine  how  the  Home  Index  should  be  modified  for  his  1961 
study,  as  well  as  for  subsequent  studies  in  the  Edmonton  area. 
The  final  Index  as  shown  in  Appendix  B  contains  14  items  from 
the  original  scale,  as  well  as  six  new  ones.  The  modified 
Home  Index  score  is  based  on  a  total  of  20  points.  Elley 
calculated  the  reliability  coefficient  for  the  modified  scale 
using  the  split-half  method,  correcting  it  by  the  Spearman- 
Brown  Formula,  and  found  it  to  be  0.77  on  his  432  sample. 

Gough's  reliability  for  the  original  scale  was  0.74.  The  items 

seemed  to  suggest  that  the  modified  index  had  good  face 
validity.  Elley  found,  when  he  used  his  271  sample,  that  thw 
new  Home  Index  scale  correlated  0.61  with  Blishen 's  Occupational 
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Scale.  The  two  scores,  the  Blishen  and  the  Home  Index  were, 
on  the  basis  of  Elley's  271  sample,  converted  to  standard 
scores  with  a  mean  of  25.0  and  a  standard  deviation  of  5.0. 

The  two  scores  were  then  averaged,  with  equal  weighting,  to 
obtain  the  Socio-Economic  Score. 

D  •  The  Grade  9.  Battery 

1.  The  Grade  9  Department  of  Education  Final  Examinations  (1962) . 
The  Grade  9  results  in  this  prediction  study  were  the  criteria. 
Scores  for  Literature,  Language,  Social  Studies,  Mathematics, 
and  Science  were  obtained  for  the  263  cases.  These  cases  were 
used  to  form  the  Grade  3  Sample  consisting  of  207  pupils  and 
the  Grade  6-7  Sample  of  237.  The  Literature  and  Language  scores 
were  combined  with  equal  weight  into  an  average  Literature- 
Language  score.  The  five  original  scores  were  also  combined, 
with  unit  weight,  to  produce  an  average  Grade  9  Total  score. 

The  five  scores  actually  used  were  the  Literature-Language, 
Social  Studies,  Mathematics,  Science,  and  Total.  The  scores 
for  these  tests  were  obtained  from  the  Department  of  Education 
in  percentage  form.  Using  the  simple  ratio  method,  the 
Department  transformed  the  raw  scores  into  percentages.  Accord¬ 
ing  to  the  Department,  the  distribution  of  the  marks  was  "quite 
normal"  and  therefore  no  normalizing  statistical  procedures 
were  performed.  The  scores  were,  however,  arranged  into  such 
a  distribution  where  ten  per  cent  of  the  scores  fell  into  the 
0  to  39  per  cent  range,  thirty  per  cent  fell  into  the  40  to  49 
per  cent  range,  twenty-five  per  cent  fell  into  the  50  to  64 
per  cent  range,  twenty-five  per  cent  into  the  65  to  79  per  cent 
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range,  and  ten  per  cent  into  the  80  to  100  per  cent  range. 

The  Grade  9  Departmental  examinations  may  be  considered  to 
be  quite  representative  of  the  Grade  9  curriculum  requirements. 

Analysis  of  Data 

Throughout  the  study  various  statistical  tests  were  carried 
out  for  the  two  Samples,  whose  individual  cases  differ  by  56. 

These  56  are  cases  that  belonged  to  one  of  the  two  Samples  only. 
Statistical  results  for  the  Grade  3  Sample  of  207  and  the  Grade  6-7 
Sample  of  237  were  in  some  instances  compared,  keeping  in  mind 
that  the  two  samples  do  not  contain  exactly  the  same  cases.  The 
Grade  3  and  the  Grade  6=7  Samples  were  also  compared  on  the  basis 
of  Laycock  Intelligence  Quotient,  sex,  and  occupational  level  to 
the  randomly  chosen  sample  of  432  pupils  drawn  from  the  Edmonton 
Grade  6  Survey.  This  was  done  to  determine  the  extent  to  which 
the  207  and  237  Samples  are  representative  of  the  Edmonton  population. 

Frequency  distributions  were  made  of  the  raw  scores  for  all 
the  variables  for  the  two  Samples.  By  inspection  the  writer  has 
decided  that  the  distributions  were  sufficiently  normal..  ‘This 
enabled  raw  data  to  be  used  where  correlational  procedures  were 
involved.  In  analyses  involving  means  and  standard  deviations 
the  raw  score  data  were  T-scored  over  both  Samples. 

The  Grade  3  and  Grade  6-7  Samples  were  also  compared  to 
Elley's  sample  to  see  if  there  were  any  significant  differences 
in  terms  of  IQ,  occupational  level,  and  sex.  Since  Elley  did  not 
find  significant  sex  differences  for  his  271  sample,  and  since 
the  present  two  Samples  were  not  significantly  different  from 
Elley's  sample,  this  study  was  carried  out  under  the  assumption 
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that  sex  will  not  contribute  a  significant  influence  on  test  score 
variance.  Consequently,  there  were  no  separate  analyses  for  boys 

and  for  girls. 

In  this  study,  all  the  zero  order  correlations,  the  multiple 
correlation  coefficients,  and  the  beta  weights  were  calculated  with 
the  IBM  1620  computer  at  the  University  of  Alberta  Computing  Centre. 
All  other  calculations  were  performed  by  the  use  of  the  conventional 
hand  calculator . 

Hypothesis  1 .  Calculations  for  the  Grade  3  and  Grade  6-7  Samples 
were  made  using  the  three  socio-economic  level  Groups  for  each 
Sample.  All  the  data  for  Hypothesis  1  were  used  in  the  raw  score 
form.  Zero  order  correlations  for  the  various  culture-loaded 
tests  and  for  the  culture-reduced  ones  were  obtained  for  the  Grade 
9  Total  score  and  for  the  Upper,  Middle,  and  Lower  socio-economic 
Groups.  Multiple  correlations  were  obtained  for  combinations  of 
culture-loaded  plus  culture-reduced  tests  for  all  the  Groups  with 
the  Grade  9  Total  scores.  Differences  between  the  zero  order,  as 
well  as  multiple  correlation  coefficients  for  the  culture-loaded 
tests,  and  the  multiple  correlation  coefficients  for  the  culture- 
loaded  plus  culture-reduced  tests,  were  observed  for  the  three 
Groups.  F  values  (Guilford,  1956,  p*  400)  for  one-tailed  tests 
were  calculated  to  see  which  increases  were  significant.  No 
statistical  tests  were  performed  to  determine  whether  the  increases, 
resulting  from  the  inclusion  of  the  culture-reduced  tests  with  the 
conventional  ones,  for  the  Lower  Group  were  significantly  greater 
than  for  the  Upper  Group. 

Beta  weight  values  were  obtained  for  the  various  predictors 
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in  the  multiple  correlations  and  deviation  regression  equations 
were  set  up.  The  relative  contributions  by  the  various  Grade  6—7 
tests,  towards  the  prediction  of  Grade  9  Total  achievement,  were 

pointed  out. 

Hypothesis  2 .  This  hypothesis  was  primarily  designed  to  work  with 
the  whole  Grade  6-7  Sample.  However,  some  of  the  calculations 
from  the  Hypothesis  1  data  involving  the  different  socio-economic 
groups  were  likewise  used  in  this  hypothesis.  Data  for  this 
hypothesis  were  used  in  the  raw  form. 

Part  (a) .  Zero  order  correlation  coefficients  were  calcu¬ 
lated  between  culture-loaded  as  well  as  between  culture-reduced 
tests  and  the  five  Grade  9  achievement  scores  for  the  whole  Grade 
6-7  Sample  and  for  the  different  socio-economic  Groups.  Multiple 
correlation  coefficients  were  calculated  between  the  same  tests 
and  the  Grade  9  Total  score  for  the  same  Sample  and  Groups.  Using 
calculations  from  this  hypothesis  as  well  as  from  Hypothesis  1, 
one-tailed  tests  were  performed  using  Fisher  1 s  z  to  determine 
whether  the  culture-loaded  tests,  over  this  fairly  short  interval, 
yielded  significantly  higher  coefficients  in  predicting  Grade  9 
achievement  than  did  the  culture-reduced  tests. 

Part  (b)  o  Zero  order  correlation  coefficients  were  calcu¬ 
lated  between  the  achievement  tests  as  well  as  all  the  ability 
tests  and  the  five  Grade  9  achievement  scores  for  the  whole  Grade 
6-7  Sample  and  for  the  three  socio-economic  Groups.  Multiple 
correlation  coefficients  were  calculated  between  the  same  tests 
and  the  Grade  9  Total  scores  for  the  same  Sample  and  Groups.  A 

number  of  the  ability  test  coefficients  were  obtained  from  Part  (a) 
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of  this  hypothesis.  As  in  Part  (a)  one-tailed  tests  were  performed 
to  determine  whether  the  achievement  tests  correlate  significantly 
higher  with  Grade  9  achievement  than  do  the  ability  tests. 

Hypothesis  3 .  For  this  hypothesis  it  was  necessary  to  T=score  the 
Grade  3  achievement  scores  as  well  as  the  Grade  9  scores.  The 
Grade  3  California  Achievement  Language,  Arithmetic,  and  Total  test 
means  and  standard  deviations  for  the  Upper  and  Lower  socio¬ 
economic  Groups  in  the  Grade  3  Sample  were  calculated.  The  means 
and  standard  deviations  for  the  Grade  9  Literature-Language, 
Mathematics,  and  Total  scores  for  the  three  Groups  of  this  same 

Sample  were  also  computed.  Critical  ratios  for  the  one-tailed 

! 

test  (Garrett,  1959,  p.  226)  were  found  to  determine  whether  the 
Grade  9  achievement  scores  for  the  Upper  Group  were  significantly 
higher,  and  the  Grade  9  scores  for  the  Lower  Group  were  signifi¬ 
cantly  lower,  than  the  achievement  scores  for  these  respective 

Groups  at  Grade  3 . 

Hypothesis  4.  This  hypothesis  is  concerned  with  the  effect  that 
the  Socio-Economic  Score  has  on  the  predictive  validity  of 
intelligence  and  achievement  tests.  Raw  data  were  used  for  the 
calculations.  Multiple  correlation  coefficients  were  calculated 
between  intelligence  and  achievement  test  scores  plus  the  Socio- 
Economic  Scores  and  the  Grade  9  Total  achievement  scores  for  the 
whole  Grade  6-7  Sample  and  for  the  three  socio-economic  Groups. 

These  correlation  coefficients  were  compared  to  the  coefficients 
for  these  Grade  6-7  intelligence  and  achievement  tests  when  they 
were  used  as  predictors  without  the  Socio-Economic  Scores.  F  values 
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(Guilford,  1956,  p.  400)  for  one-tailed  tests  were  calculated  to 
determine  whether  the  inclusion  of  the  SoE.S.  significantly 
increased  the  predictive  validity  of  intelligence  and  achievement 
tests.  The  magnitudes  of  the  increases  in  the  coefficients  for 
the  culture-reduced  tests  as  compared  to  the  increases  for  the 
culture-loaded  ones  were  pointed  out.  The  differences  in  the 
effect  of  the  S.E.S.  on  predictive  validity  for  the  three  socio¬ 
economic  levels  were  investigated. 


CHAPTER  V 


PRELIMINARY  RESULTS 


S amp le  Bias 

The  Grade  3  Sample  of  207  and  the  Grade  6-7  Sample  of  237 
were  drawn  from  Elley's  1961  study  sample  of  271  cases.  His 
whole  sample  could  not  be  used  because  of  various  dropouts,  grade 
failures,  and  occasional  missing  marks  for  some  particular  tests 
in  the  battery.  This  necessitated  the  formation  of  the  two 
Samples,  one  for  the  Grade  3  data  and  one  for  the  Grade  6-7  data. 
Elley  (1961,  p.  96)  compared  his  sample  to  the  random  sample  of 
432  and  found  no  significant  differences  between  the  two  groups 
in  terms  of  means  and  standard  deviations  for  the  intelligence 
quotient,  occupational  level,  and  age.  The  two  groups,  likewise, 
did  not  differ  significantly  on  the  basis  of  percentage  distribution 
by  sex.  The  means,  standard  deviations,  and  percentages  for  the 
432  random  sample  cases  from  the  Grade  6  Edmonton  Survey  were  used 
in  this  study  to  try  to  establish  the  representativeness  of  the 
Grade  3  Sample  and  the  Grade  6-7  Sample.  The  means  and  standard 
deviations  for  the  Laycock  Intelligence  Quotient  and  the  Blishen 
Occupational  Scale  are  shown  in  Tables  III  and  IV.  The  percentage 
of  boys  and  girls  is  also  shown  in  these  two  tables.  Calculations 
were  performed  to  determine  how  the  writer  1 s  Samples  compared  with 
the  random  sample  and  to  indicate  whether  the  Samples  were  repre¬ 
sentative  of  the  Edmonton  population.  Using  the  null  hypothesis, 
statistical  tests  were  performed  to  show  that  there  were  no  sig¬ 
nificant  differences  between  the  means,  standard  deviations,  and 
percentages  between  the  writer's  two  Samples  and  the  random  sample. 
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By  obtaining  the  appropriate  t  values  (Garrett,  1959,  p.  214), 

F  ratios  (Ferguson,  1959,  p.  141) ,  and  ratios  for  differences  of 
per  cents  (Garrett,  1959,  p.  235) ,  the  null  hypothesis  was  accepted 
for  all  statistics  at  the  0.01  level  of  significance  and  rejected 
at  the  0.05  level  only  for  the  Grade  3  Intelligence  Quotient  Mean, 
the  Grade  3  Occupational  level  mean,  and  the  Grade  6-7  Occupational 
level  mean.  The  reader  will  note  that  this  does  not  suggest  that 
no  sampling  bias  exists.  However,  it  does  imply  that  the  Samples 
used  in  this  study,  in  terms  of  the  statistics  that  were  considered, 
were  quite  representative  of  the  Edmonton  population  and  that  the 
results  obtained  in  this  study  could  be  generalized  to  Edmonton 
students . 

Sex  Differences 

Some  studies  on  sex  as  a  variable  in  test  scores  were 
discussed  in  earlier  chapters.  No  conclusive  evidence  was  pre¬ 
sented.  Elley  (1961,  pp  „  97=102),  however,  investigated  the  effect 
of  sex  on  the  Raven's  Progressive  Matrices,  California  Achievement 
Reading  Total,  and  the  California  Test  of  Mental  Maturity  Numerical 
test  scores.  He  found  no  significant  differences  between  the  two 
sexes  for  any  of  the  tests  at  the  0*01  nor  the  0.05  levels.  These 
tests  were  not  carried  out  by  the  present  writer  although  the 
assumption  that  no  sex  differences  exist  in  the  Grade  3  and  Grade 
6-7  Samples,  was  further  substantiated  by  a  comparison  of  Elley' s 
271  sample  with  the  writer's  two  Samples  in  the  same  way  that  the 
comparison  with  the  random  432  cases  was  made  in  the  previous  sec¬ 
tion.  Tables  V  and  VI  show  no  significant  differences  between  the 
two  Samples  and  Elley' s  sample  in  terms  of  means  and  standard 
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deviations  for  the  IQ  scores  and  for  the  occupational  level  scores, 
and  in  terms  of  percentage  distribution  by  sex.  On  the  basis  of 
the  results  of  these  statistical  tests  the  writer  concluded  that 
sex  will  not  be  a  significant  variable  in  determining  test  scores 
in  the  two  Samples  used  in  this  study.  Consequently,  no  separate 
analyses  were  performed  for  boys  and  girls  in  this  report. 

Summary 

1.  The  Grade  3  Sample  of  207  cases  and  the  Grade  6-7  Sample  of 
237  cases  showed  no  significant  differences  at  the  0.01  level 
between  the  432  random  sample  on  the  Laycock  Intelligence 
Quotient,  the  Blishen  Occupational  Scale  score,  and  sex.  There 
were  significant  differences  at  the  0,05  level  for  a  few  of 
the  means.  On  the  strength  of  these  results  it  has  been 
decided  that  findings  from  this  study  can  be  safely  general¬ 
ized  to  the  Edmonton  population. 

2.  The  writer’s  Samples  were  compared  to  Elley's  (1961)  271 
sample  on  the  basis  of  the  Laycock  Intelligence  Quotient, 

the  Blishen  Occupational  Scale  score,  and  sex.  No  significant 
differences  appeared  even  at  the  0.05  level  for  any  of  the 
variables  that  were  considered.  On  the  basis  of  previous 
studies,  and  the  similarity  between  the  Samples  in  this  study 
and  Elley's  sample,  the  writer  proceeded  on  the  assumption 
that  sex  was  not  a  significant  variable  in  test  scores. 


CHAPTER  VI 


EFFECT  OF  CULTURE “REDUCED  TESTS  ON  PREDICTIVE  VALIDITY 

Hypothesis  1  was  evolved  from  the  assumption  that  the  per¬ 
formance  of  pupils  from  lower  socio-economic  status  levels  on 
conventional  verbal  tests  administered  in  the  early  grades  will 
not  indicate  their  performance  accurately  in  school  in  later  years. 
It  was  hypothesized  that  these  early  measures  with  the  conventional 
educationally  loaded  tests  usually  underestimate  the  ability  of 
these  students,  and  that  tests  which  are  less  dependent  on  learning 
from  a  previous  specific  cultural  environment,  should  be  used  to 
supplement  the  conventional  tests.  Assuming  that  these  students 
from  the  lower  socio-economic  levels  receive  some  adaptive  treat¬ 
ment  they  could  develop  their  present  potential  ability  and  display 
it  in  terms  of  performance,  commensurate  with  this  potential 
ability,  on  conventional  verbal  tests.  Hypothesis  1  states,  then, 
that  in  addition  to  the  conventional  predictors  used  in  Grades  3, 

6,  and  7,  culture -reduced  intelligence  tests  should  be  used  to 
increase  the  ability  of  the  conventional  tests  to  predict  Grade  9 
achievement,  especially  for  the  lower  socio-economic  level  pupils. 

Tables  VIII  and  IX  were  first  examined  with  respect  to  the 
magnitudes  of  the  prediction  coefficients  for  the  conventional 
tests,  as  well  as,  the  differences  in  predictability  among  the 
Groups.  From  Tables  VII  and  VIII  it  is  apparent  that  the  co¬ 
efficients  for  predicting  Grade  9  Total  achievement  using  the 
California  Test  of  Mental  Maturity  Language  (CTMM  Lang.)  score 
at  Grade  3  are  low  for  all  Groups.  For  this  six-year  interval 
the  coefficient  of  0.213  for  the  Lower  Group  is  not  even 
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TABLE  VII 


ZERO  ORDER  CORRECTION  COEFFICIENTS  FROM  INTELLIGENCE  TEST  SCORES  OBTAINED 
IN  GRADE  3  CORRELATED  WITH  FIVE  GRADE  9  ACHIEVEMENT  SCORES  FOR  THE  TOTAL 
GRADE  3  SAMPLE  AND  THE  THREE  SOCIO-ECONOMIC  GROUPS 


T  -  N  =  207  U,  M,  L  -  N  =  69 


Sample 

Grade  3  Intelligence  Tests 

— . - - — ■ 

Grade  9 

or 

Calif o Test  of  Mental 

Calif, Test  of  Mental 

Rave  n T  s  C  ol our e  d 

Test 

Group 

Maturity  Language 

Maturity  Non-Language 

Progressive  Matrices 

/ 

T 

=339 

,  144 

=  273 

Total 

U 

.365 

,183 

,286 

M 

=349 

,196 

.364 

L 

V 

.213 

°042 

,164 

/ 

T 

=304 

,180 

,306 

U 

.396 

,216 

»390 

Science 

M 

,215 

•m 

=347 

lL 

o2IJ_ 

.124 

.165 

'  T 

=  299 

,214 

=350 

Mathe- 

U 

o201 

=  159 

=315 

matics 

M 

=314 

,186 

,408 

L 

,290 

=  274 

=307 

T 

o403 

,158 

,268 

Social 

U 

=430 

-m 

,274 

Studies 

M 

»328 

,068 

,298 

L 

\ 

=359 

=  233 

,216 

,162 

T 

=303 

,202 

Literature- 

U 

,229 

,203 

=  177 

Language 

M 

„286 

,209 

0  204 

L 

.251 

,068 

,187 

The  underlined  coefficients  are  not  significant  at  the  0,05  level, 

T  -  Total  Sample 
U  -  Upper  Socio-economic  Group 
M  -  Middle  Socio-economic  Group 
L  -  Lower  Socio-economic  Group 
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TABLE  VIII 


PREDICTION  COEFFICIENTS  FROM  INTELLIGENCE  TEST  SCORES  OBTAINED 
IN  GRADE  3  CORRELATED  WITH  GRADE  9  TOTAL  ACHIEVEMENT  SCORES  FOR 
THE  THREE  SOCIO-ECONOMIC  GROUPS  FROM  THE  GRADE  3  SAMPLE 


Upper 

Middle 

Lower 

Group 

Group 

Group 

N  =  69 

N  =  69 

N  -  69 

Conventional 

s 

CTMM  Lango 

\ 

»36  5 

°349 

.213 

/ 

CTMM  Lang.  +  Non-L. 

.366 

.363 

*214 

Conventional 

CTMM  Lang.  +  Raven’s 

+ 

Coloured  Prog.  Mat. 

.411 

»393 

Culture- 

CTMM  Lang.  +  Non-L. 

Reduced 

+  Raven’s  Coloured 
Prog  o  Mat  o 

=413 

.408 

.242 

The  underlined  coefficients  are  not  significant  at  the  0.03  level . 
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TABLE  IX 

PREDICTION  COEFFICIENTS  FROM  INTELLIGENCE  TESTS  SCORES  OBTAINED  IN 
GRADES  6  AND  7  CORRELATED  WITH  GRADE  9  TOTAL  ACHIEVEMENT  FOR  THE 
THREE  SOCIO-ECONOMIC  GROUPS  FROM  THE  GRADE  6-7  SAMPLE 


Upper  Middle  Lower 

Group  Group  Group 

Conventional  N  =  79  N  =  79  N  =  79 


1 

.517 

.471 

,357— 

3 

,601 

.547 

.335  — 

1,  3 

,619 

,554 

.368— 

13 

,502 

.557 

.404- 

Test  Code: 

1.  California  Test  of  Mental 
Maturity  Lang.  (Gr.  6). 

2.  California  Test  of  Mental 
Maturity  Non-Lang ,  (Gr.  6). 

3.  Laycock  Mental  Ability  Test, 

7*  Raven’s  Standard  Progressive 

Matrices , 

8.  Cattell  "Culture-Free n  Test  of 
g  -  I.P.A.T. 

12.  Lorge-Thorndike  Non-Verbal  Total. 

13.  California  Test  of  Mental 
Maturity  Lang .  ( Gr .  7 ) = 

1 A,  California  Test  of  Mental 
Maturity  Non-Lang,  (Gr,  7)« 


Conventional 
+  Culture 
Reduced 

Upper 

Group 

N  =  79 

Middle 

Group 

N  =  79 

Lower- 
Group 
N  =  79 

1, 

2 

.538 

.498 

,368 

1, 

7 

.591 

.490 

.367 

1, 

8 

.574 

.541 

.391 

1, 

7 5 

8 

.599 

.542 

.392 

7 

.629 

.552 

.346 

-  2, 

7, 

8 

.632 

.583 

.371 

2, 

\ 

12 

.602 

.579 

.350 

2, 

2 

.640 

.569 

.396 

1, 

2, 

7 

.659 

.563 

.385 

h 

2, 

8 

.652 

.586 

.405 

u 

2, 

1 3  8 

.660 

.588 

.406 

h, 

14 

.538 

.570 

.418 

12, 

14 

.555 

.581 

.424 

12, 

7 

.556 

.563 

.409 

12, 

8 

.534 

.592 

.416 

12, 

1  3 

8 

.564 

.598 

.420 

Conventional  tests  are  underlined 


All  the  coefficients  are  significantly  different  from  zero  at  0.05  level. 
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significantly  different  from  zero  at  the  0.05  level.  However, 
the  predictor  coefficients  for  the  Grade  6-7  Sample  (Table  IX) , 
in  predicting  Grade  9  Total  achievement,  are  all  significantly 
different  from  zero  at  the  0.01  level.  The  tendency  for  the 
prediction  coefficients  to  be  highest  for  the  Upper  Group  and  to 
decrease  progressively  for  the  Middle  and  Lower  Groups  in  both 
the  Grade  3  and  Grade  6-7  Samples, was  apparent  for  most  of  the 
variables.  For  the  Grade  6-7  Sample,  differences  between  the 
Upper  and  Lower  Group  coefficients  were  significant  at  the  0.05 
level  for  the  Laycock  and  for  the  CTMM  Lang,  plus  Laycock.  The 
general  trend  for  the  different  Groups  with  respect  to  predict¬ 
ability  with  conventional  tests  is  as  was  expected,  with  the 
Laycock  seemingly  discriminating  most,  between  the  Upper  and  Lower 
Groups.  The  Upper  and  Middle  Groups,  it  appears,  took  advantage 
of  the  verbal  and  educational  conventional  tests  for  predicting 
Grade  9  Total  performance  which  is  likewise  based  on  verbal  and 
educational  tasks. 

Addition  of  Culture -Re d u ced  Predictor s  to  Conventional  Predictors 
The  addition  of  the  culture-reduced  predictors  to  the 
conventional  ones  did  not  produce  any  significant  (at  the  0.05 
level)  increases  in  prediction  for  any  of  the  Grade  3  Groups. 
However,  Table  X  shows  that  the  F  values  for  the  Upper  and 
Middle  Groups  are  considerably  higher  than  for  the  Lower  Group. 

For  this  six-year  prediction  interval  the  coefficients  were  low 
and  if  the  usual  statistical  methods  of  evaluating  the  coefficient 
increases  were  employed  it  would  not  have  been  possible  to  deter¬ 
mine  whether  any  of  the  Groups  benefited  significantly  more  than 
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TABLE  X 


F  VALUES  SHOWING  INCREASES  IN  PREDICTIVE  CORRELATION  COEFFICIENTS 
BROUGHT  ABOUT  BY  INTRODUCING  VARIOUS  CULTURE-REDUCED  INTELLIGENCE 
TESTS  TO  CONVENTIONAL  INTELLIGENCE  TESTS  IN  GRADE  3  TO  PREDICT 
GRADE  9  TOTAL  ACHIEVEMENT  FOR  THE  THREE  SOCIO-ECONOMIC  GROUPS 

FROM  THE  GRADE  3  SAMPLE 


Conventional 

Test 

Tests  Added  to 
Conventional  Test 

Upper 

Group 

N  =  69 

Middle 

Group 

N  =  69 

Lower 

Group 

N  =  69 

^  CTMM  Non-Lo 

0.66 

0.76 

0.03 

California  Test  of 
Mental  Maturity 5 
Language  ( Primary ) 

Raven* s  Coloured 
Prog  o  Mat  o 

2„83 

2  068 

0.69 

CTMM  Non-Lo  + 
Raven* s  Coloured 
Prog  o  Mat  o 

V 

lo49 

1»77 

0.46 

0.01  Sig0 

0o05 

Sigo 

15  66 

>  F  >  7.04  -  *** 

7.04>F>3»99  - 

dl2,65 

cx^>  >  F>4-o95  -  *** 

4.95>F  >3ol4  - 
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others  from  the  addition  of  culture-reduced  predictors. 

Table  XI  shows  that  for  the  Grade  6-7  Groups,  the  addition 
of  the  cultured-reduced  tests  produced,  in  a  number  of  cases, 
significant  increases  at  the  0.05  and  0.01  levels  for  the  Upper 
and  Middle  Groups,  However,  they  produced  no  increases  for  the 
Lower  Group.  Most  of  the  significant  increases  indicated  were 
for  the  Upper  Group.  In  a  few  instances  the  increases  were  more 
significant  for  the  Middle  Group  than  for  the  Upper  one.  Table 
XI  also  indicates,  in  terms  of  different  F  ratios,  that  the 
Cattell  "Culture-Free"  test  of  g  (I.P.A.T.)  and  the  Lorge- 
Thorndike  Non-Verbal  (L-T  N-V) ,  when  added  to  conventional  tests 
in  Grades  6  and  7,  contributed  more  to  the  predictive  ability 
than  other  culture-reduced  tests  for  the  Middle  and  Lower  Groups 
whereas  the  Raven's  Standard  Progressive  Matrices  (RPM)  always 
contributed  more  than  any  other  culture-reduced  tests  did  for 
the  Upper  Group,  The  beta  weights  in  Table  XII  showed  that  the 
RPM  was  always  less  influential  in  the  Middle  and  Lower  Groups 
and  more  influential  in  the  Upper  Group  than  the  I.P.A.T,  test. 

In  the  presence  of  the  I.P.A.T.  test  the  RPM  acted  as  a  suppressor 
for  the  Middle  and  Lower  Groups  when  these  are  combined  with  any 
of  the  conventional  predictors.  However,  the  RPM  contributed 
positively  towards  increasing  the  prediction  for  the  Upper  Group. 

Explanation  of  Results 

Of  importance  to  this  portion  of  the  study  was  the  finding 
here,  as  well  as  in  the  results  for  Hypothesis  2,  that  future 
performance  for  the  Lower  Group  cannot  be  predicted  with  too 
much  accuracy  with  any  of  the  predictors  used  in  this  study. 
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TABLE  XI 

F  VALUES  SHOWING  INCREASES  IN  PREDICTIVE  CORRELATION  COEFFICIENTS  BROUGHT  ABOUT 
BY  INTRODUCING  VARIOUS  CULTURE-REDUCED  INTELLIGENCE  TESTS  TO  CONVENTIONAL 
INTELLIGENCE  TESTS  IN  GRADES  6  AND  7  TO  PREDICT  GRADE  9  TOTAL,  ACHIEVEMENT 
FOR  THE  THREE  SOCIO-ECONOMIC  GROUPS  FROM  THE  GRADE  6-7  SAMPLE 


Conventional 

Test ( s ) 

"  'i-j— 1 — r^-j i-i-rw n - 

Upper 

Middle 

Lower 

Tests  Added  to 

Group 

Group 

Group 

Conventional  Tests 

N  =  79 

N  -  79 

N  =  79 

^  C-TMM  Non-L. 

2.38 

2.64 

0.70 

California  Test  of 
Mental  Maturity 

Raven ?  s  St . Prog . Mat . 

9 . 58tX-x- 

1.84 

0.69 

S-Form  Elem.  Lang. 

Cattell  I.P.A.T. 

7 .05#** 

ry  / 1 
(  0  OJL A  /v  A 

2.05 

(Gin  6) 

Raven ?  s  St . Prog . Mat . 

+  Cattell  IoPoA.T. 

X 

3.87-x-x- 

1.07 

^  Raven* s  St „ Prog „ Mat. 

4.34** 

0.60 

0.65 

Laycock  Mental 

Raven *  s  St .  Prog  .  Mat . 

Ability  Test 

+  Cattell  I.P.A.T. 

2.42 

2 .34 

1.12 

Lorge-Thomdike  N-V 

0.14 

4.12*# 

0.89 

^  CTMM  Non-L o 

3.36 

1.98 

1.90 

California  Test  of 
Mental  Maturity 

Raven ?  s  St .  Ping .  Mat  „ 

/  fVriOOO*. 

O  0  {  O  A/w' 

1.10 

1.13 

S-Form  Elem.  Lang. 
(Gr.  6)  +  Laycock 

Cattell.  I.PoA.To 

5.47** 

4-17** 

2-57 

Mental  Ability  Test 

Raven ?  s  St  .  Prog  c  Mat . 

+  Cattell  I.P.A.T. 

3.48** 

2.23 

1-33 

^  GTMM  Non-L  o 

3-95 

1.6 3 

1.05 

Lorge-Thomdike  N-V 

California  Test  of 
Mental  Maturity 

+  GTMM  Non-L. 

3-04 

1-55 

O.76 

S-Form  Elem.  Lango 

Raven  * s  St „ Prog . Mat . 

6.20-x-x- 

0.74 

0.37 

(Gr.  7) 

Cattell  IoP.A.To 

3-48 

4  -  64*# 

0.89 

Raven ?  s  St . Prog . Mat . 

+  Cattell  I.P.A.T. 

3  -  6 3** 

2.76 

0.60 

df 

df 

df 


1,76 

2,75 

3,74 


0,0.1  sij 
>F>6.98  -  *** 
o°  >F>4o90  -  *** 
>F  >4.06  -  *** 


6.98  >F>3«97 
4o90  >F  >3d2 
4-06  >  F  >2.7 3 
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TABLE  XII 

BETA  WEIGHTS  AND  DEVIATION  MULTIPLE  REGRESSION  EQUATIONS  FOR  VARIOUS  COMBINATIONS 
OF  INTELLIGENCE  TESTS  AT  GRADES  6  AND  7  IN  PREDICTING  GRADE  9  TOTAL  ACHIEVEMENT 
FOR  THE  UPPER,  MIDDLE,  AND  LOWER  SOCIO-ECONOMIC  GROUPS  FROM  THE  GRADE  6-7  SAMPLE 


Socio- 

Ecoiic  Beta  Weights  for  Multiple  Regression 

Predictors  Group  Respective  Predictors  Equations  in  Deviation  Form 


U 

.48 

z 

= 

0 ,48zq 

+ 

0„12z2 

1,2 

M 

.42 

,14 

z 

= 

0.42z-^ 

+ 

O.I4Z2 

L 

\ 

.38 

“.05 

z 

= 

0.38z-]_ 

— 

0.05z2 

/ 

U 

0  /4-2 

.28 

z 

: 

0.42zp 

+ 

0  0  28zp 

1,7 

M 

.42 

e  12 

z 

— 

0»42z]_ 

+ 

0 .12z2 

L 

S 

.33 

,06 

z 

= 

0.33z]_ 

+ 

O.O6Z2 

"u 

.47 

.22 

¥ 

0,47zq 

+ 

0 . 22z2 

1,8 

M 

.33 

.28 

z 

= 

0.33zi 

+ 

0.28z2 

L 

.32 

.10 

z 

: 

0 .32zq 

+ 

0„10z2 

U 

.40 

.23 

0 15 

z 

= 

0.40zq 

Hh 

0„23z2 

4~ 

o .1523 

1,7,8 

M 

.34 

-.03 

.30 

z 

— 

0 .34zy 

- 

0»03z2 

4- 

0.30z2 

s.  L 

.33 

-.01 

.11 

z 

— 

0 ,33z]_ 

— 

O.OIZ2 

+ 

0  0 IIZ3 

x 

U 

.51 

.21 

z 

0.51zi 

+ 

0.21z2 

2,7 

M 

.52 

.05 

z 

: 

0.52zp 

+ 

0.05z2 

L 

.31 

,06 

z 

— 

0.31zq 

+ 

0 ,06z2 

U 

.49 

.19 

.07 

~z 

= 

0.49zq 

+ 

0.19z2 

4* 

0.07z3 

2,7,8 

M 

.44 

-.06 

.24 

z 

0.44zi 

•- 

0 .06z2 

4- 

0 , 24z3 

U 

.30 

.00 

.11 

z 

= 

0»30z-] 

+ 

O.QOZ2 

+ 

0  0  U.Z3 

U 

.57 

.05 

z 

= 

0.57za 

+ 

0.05z2 

2A2 

M 

.45 

.19 

z 

= 

0.45z]_ 

+ 

0.19z2 

L 

.30 

.06 

z 

= 

0.30zq 

+ 

0 .06z2 

Conventional  predictors  are  underlined. 

Test  Code: 

1  -  California  Test  of  Mental  Maturity  Lang.  (Gr.  6). 

2  -  California  Test  of  Mental  Maturity  Non-Lang.  (Gr.  6). 

3  -  Laycock  Mental  Ability  Test, 

7  -  Raven’s  Standard  Progressive  Matrices. 

8  -  Cattell  "Culture-Free"  Test  of  g  -  I.P.A.T. 

12  -  Lorge-Thorndike  Non-Verbal  Total. 

13  -  California  Test  of  Mental  Maturity  Lang.  (Gr.  7). 

14  -  California  Test  of  Mental  Maturity  Non-Lang.  (Gr.  7). 

(Table  XII  continued  on  next  page) 
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TABLE  XII 

BETA  WEIGHTS  AMD  DEVIATION  MULTIPLE  REGRESSION  EQUATIONS  FOR  VARIOUS  COMBINATIONS 
OF  INTELLIGENCE  TESTS  AT  GRADES  6  AMD  7  IN  PREDICTING  GRADE  9  TOTAL  ACHIEVEMENT 
FOR  THE  UPPER,  MIDDLE,  AND  LOWER  SOCIO-ECONOMIC  GROUPS  FROM  THE  GRADE  6-7  SAMPLE 


Socio- 

Econo  Beta  Weights  for  Multiple  Regression 

Predictors  Group  Respective  Predictors  Equations  in  Deviation  Form 


u 

.23 

.45 

.28 

z 

= 

0.23zq 

+ 

0.45Z2 

0 . 28zq 

1,2,2 

M 

.14 

.41 

.09 

z 

=z 

0.14z]_ 

+ 

0,41z2 

0.09zq 

a 

.26 

.20 

-.09 

z 

: 

0.26zq 

+ 

0  0  20zo 

— 

0.09z- 

r  u 

.21 

.39 

.19 

z 

= 

0.21zi 

+ 

0.39^2 

+ 

0 .1923 

1,2,7 

M 

.15 

.42 

.04 

z 

=z 

0.15zq 

+ 

0.42z2 

+ 

0 . 04Z3 

.23 

.16 

.03 

z 

zz 

0.23zi 

*P 

0.16z2 

O.O3Z3 

fU 

.23 

.41 

.12 

z 

— 

0.23zq 

+ 

0.41z2 

+ 

O.I233 

i,3,8 

M 

.12 

.35 

.19 

z 

= 

0.12z]_ 

+ 

0.35z2 

O.I9Z3 

L 

.23 

.15 

.09 

z 

= 

0  0  23 Zq 

+ 

0.15z2 

*P 

0.09zq 

U 

.21 

.37 

.17 

.08 

z 

-- 

0»21zq 

+ 

0.37z2 

+ 

0.17z3 

+  0.0834 

1,2, 7, 8 

M 

.12 

.36 

-  .06 

,23 

z 

= 

0.12zq 

+ 

0.36z2 

= 

O0O6Z3 

+  O.23Z4 

.23 

.16 

-.03 

.10 

z 

0.23zq 

+ 

0.16z2 

— 

O.O3Z3 

+  O.1OZ4 

'u 

.41 

.19 

z 

= 

0.41zq 

+ 

0.19z2 

22,U 

M 

.51 

0 10 

z 

= 

0.51zq 

+ 

0.10Z2 

L 

.38 

.06 

z 

— 

0.38zrj_ 

+ 

0.06z2 

U 

.39 

.14 

.12 

z 

= 

0.39zq 

0.14z2 

+ 

0.1233 

22,12,14 

M 

.46 

.15 

.03 

z 

zz 

0.46zq 

+ 

0.15z2 

-P 

0.0323 

L 

.36 

.06 

.04 

z 

= 

0.36zq 

0.06z2 

+ 

O.O4Z3 

/ 

U 

.38 

.24 

z 

= 

0.38z-j 

+ 

0 . 24z  2 

22,7 

M 

.53 

.07 

z 

173 

0.53zi 

+ 

0.07z2 

Ll 

.40 

.02 

z 

zz 

0.40zl 

+ 

0.02z2 

''u 

.44 

.16 

z 

zz 

0.44zq 

+ 

O.I6Z2 

13,8 

M 

.45 

.22 

z 

= 

0.45zi 

+ 

0 „22z2 

U 

.38 

.15 

z 

— 

0.38zq 

+ 

0.15z2 

u 

.36 

.24 

,10 

z; 

zz 

0,36zq 

+ 

0 .24z2 

+ 

0  0 IO33 

22,7,8 

M 

.45 

-.05 

.25 

z 

= 

0 .45zq 

— 

0 .05z2 

+ 

0.2523 

L 

.39 

-.01 

.10 

z 

zz 

0.39zi 

- 

0.01Z2 

+ 

O.IOZ3 

Conventional  predictors  are  underlined ° 
See  previous  page  for  test  code. 
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The  Upper  Group  and  in  many  instances  the  Middle  Group  took 
full  advantage,  because  of  their  verbal  and  educational  back¬ 
ground,  of  the  conventional  predictor  tests  in  predicting  to  the 
verbal  type  of  criterion,  which  is  the  Grade  9  academic  school 
achievement.  Therefore,  before  we  combined  the  culture-reduced 
tests  with  the  conventional  ones  we  already  had  a  large  difference, 
in  some  cases  significant,  between  prediction  correlation  co¬ 
efficients  of  the  Upper  and  the  Lower  Groups.  While  attempting 
to  evaluate  the  increases  for  the  two  Groups,  in  order  to  be  able 
to  suggest  which  one  benefited  most  from  the  addition  of  the 
culture-reduced  tests,  we  run  into  the  non-linear  aspect  of  the 
predictability  of  a  correlation  coefficient.  On  the  basis  of 
statistical  tests  the  difference  between  0.70  and  0.80  does  not 
have  the  same  significance  as  the  difference  between  0.20  and 
0.30.  In  view  of  this,  as  well  as  the  fact  tlkat  the  Groups  con¬ 
sisted  of  only  69  or  79  cases,  the  writer  has  decided  to  discuss 
some  of  the  findings  in  terms  of  trends  and  tendencies  in  addition 
to  tested  statistical  conclusions. 

From  Tables  VIII  and  IX  and  Table  XIII  on  pages  64,  65, 
and  76  it  is  apparent  that  the  Upper  Group  performance  was  more 
predictable  than  the  Lower  Group  for  any  predictor  test  used. 
Predictors  for  the  Upper,  and  in  many  cases  the  Middle  Groups, 
would  probably  benefit  more  than  the  predictors  for  the  Lower 
Group  from  the  addition  of  any  ability  test,  not  necessarily 
from  a  culture-reduced  one.  Under  the  circumstances  in  the 
schools,  it  appeared  that  a  test  such  as  the  I.P.A.T.  or  the 
L„T  N-V ,  as  a  result  of  the  types  of  tasks  they  presented, 
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contributed  more  to  the  predictability  of  Grade  9  achievement 
for  the  Lower  Group  than  tests  such  as  the  RPM,  which  are  con¬ 
sidered  to  be  more  culture-reduced .  Although  the  verbal  tests 
were  somewhat  foreign  to  the  Lower  Group,  yet  because  the  Grade 
9  achievement  tests  were  culturally  and  educationally  oriented, 
these  less  culture-reduced  tests  contributed  somewhat  more 
towards  prediction  than  did  the  very  culture-reduced  ones.  On 
the  other  hand,  the  results  showed  that  the  RPM  was  a  more  useful 
addition  for  the  Upper  Group  than  any  other  culture-reduced  test. 
For  this  Group,  it  appeared  that  whatever  the  conventional  tests 
at  Grades  6  and  7  did  not  measure  to  allow  accurate  prediction  of 
Grade  9  achievement,  a  highly  culture-reduced  test  such  as  the 
RPM  would  measure  it.  The  high  culture-reduced  test  was  a  good 
compliment  for  the  other  predictors.  A  less  culture-reduced  test 
was  not  as  useful  for  the  Upper  Group  since  it  already  made  full 
use  of  the  original  conventional  tests.  A  test  such  as  the  L-T 
N-V,  which  probably  measures  constructs  more  similar  to  those 
that  conventional  tests  measure  than  does  the  RPM,  does  not 
increase  the  predictive  validity  as  significantly  for  the  Upper 
Group  as  the  RPM  does. 

Summary 

If  the  tests  in  this  study  could  be  considered  to  be 
representative  of  the  various  types  of  tests  used  in  the  schools 
it  would  appear  that  under  the  present  treatment  none  of  the  pre¬ 
sent  ability  tests  enable  us  to  predict,  with  any  degree  of 
accuracy,  the  performance,  at  a  later  date,  of  pupils  from  the 
low  socio-economic  status  levels  in  the  Edmonton  area.  The 


addition  of  culture-reduced  tests  increases  the  predictive  ability 
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of  conventional  tests  for  all  the  Groups.  The  increases  were 
found  to  be  significant  at  the  0.05  and  0o01  levels  for  the 
Upper  and  Middle  Groups  and  not  significant  for  the  Lower  Group. 
Probably,  because  of  the  nature  of  the  criterion  and  the  type  of 

treatment  offered  to  the  pupils  during  the  prediction  interval , 

there  was  a  tendency  pointing  out  that  less  culture-reduced  tests 
increased  prediction  for  the  Lower  Group  more  than  the  more 
culture -reduced  tests  did.  When  added  to  conventional  tests, 
tests  such  as  the  X.P.A.T.  and  the  L-T  N-V,  increased  prediction 

more  than  the  RPM  for  the  Lower  and  in  some  cases  the  Middle 

Groups.  The  Upper  Group  seemed  to  benefit  most  from  the  intro- 
duct ion  of  the  RPM . 

The  hypothesis  that  the  culture-reduced  tests  will  increase 
the  predictive  ability  of  conventional  tests  significantly  more 
for  the  Lower  Group  than  for  the  Upper  Group  has  not  been  upheld 
by  the  results  obtained.  The  results  did,  however,  indicate 
some  of  the  effects  that  the  culture-reduced  ability  tests  have 
when  combined  with  conventional  ability  tests  to  predict  future 
achievement  for  pupils  of  different  socio-economic  levels, 
persue  the  original  hypothesis  it  should  be  remembered  that  the 
type  of  criteria,  the  treatment  offered  during  the  prediction 
interval,  and  the  length  of  the  interval  are  all  likely  to  be 
consequential  in  establishing  appropriate  predictors  for  pupils 
from  various  socio-economic  strata. 


■ 


CHAPTER  VII 


PREDICTING  ACHIEVEMENT  WITH  CONVENTIONAL  AND  CULTURE -REDUCED 

ABILITY  TESTS  AND  ACHIEVEMENT  TESTS 

Ability  Tests  as  Predictors 

The  first  part  of  Hypothesis  2  stated  that,  under  circum¬ 
stances  similar  to  those  in  our  schools,  the  conventional  ability 
tests  administered  in  Grades  6  and  7  will  predict  Grade  9 
achievement  more  accurately  for  the  whole  Sample  than  will 
culture-reduced  ability  tests.  In  discussing  the  results  for 
this  part  of  the  study  it  is  important  to  keep  in  mind  the  mag¬ 
nitudes  and  the  significance  of  the  prediction  coefficients  shown 
in  Tables  XIII  and  XIV. 

The  Total  Grade  6-7  Sample .  Each  conventional  ability  test  was 
a  significantly  better  predictor  of  Grade  9  Total  achievement 
at  the  0.05  or  0.01  level  than  any  culture-reduced  test  for  the 
Total  Grade  6-7  Sample.  Almost  identical  results  were  obtained 
for  the  whole  Sample  in  predicting  Grade  9  Social  Studies  and 
Grade  9  Literature-Language.  There  were  some  cases  where  the 
significance  was,  as  shown  in  Table  XV,  only  at  the  0.10  level. 
Table  XV  also  shows  that  combinations  of  conventional  tests  are 
all  significantly  better  predictors  of  Grade  9  Total  achievement 
at  the  0.05  and  0o01  levels  than  various  combinations  of  culture- 
reduced  tests. 

Of  interest  was  the  lack  of  any  superiority  of  the 
conventional  over  culture-reduced  tests  for  predicting  Grade  9 
Science.  A  negative  (Table  XV) ,  though  not  significant,  trend 


TABLE  XIII 


(see  over) 


Achievement  Culture -Reduced  Conventional 

Tests  Ability  Tests  Ability  Tests 


TABLE  XIII 


CORRELATION  COEFFICIENTS  BETWEEN  GRADES  6  AND  7  ABILITY  AND  ACHIEVEMENT  TEST 
SCORES  AND  VARIOUS  GRADE  9  ACHIEVEMENT  SCORES  FOR  THE  WHOLE  GRADE  6-7 
SAMPLE  AND  THE  DIFFERENT  SOCIO-ECONOMIC  GROUPS 


Gr,  9 

Total 

Gr,  9 

Science 

T 

U 

M 

L 

T 

U 

M 

L 

S’ 

Calif  0 Test  of  Ment . 
Mat  0  Lang ,  ( Gr . 6 ) 

.496 

.517 

,471 

,357 

,386 

.378 

.407 

.231 

Laycock  Ment , 

Abil0  Test 

,534 

,601 

.547 

.335 

,421 

.508 

.387 

.243 

Calif,  Test  of  Ment, 
Mat,  Lang,  (Gr,7) 

.534 

,502 

,557 

.404 

.451 

.398 

.492 

,326 

s 

Calif,  Test  of  Ment, 
Mat,  N-L  ( Gr 0 6 ) 

0  242 

,259 

,301 

,129 

.271 

.324 

.314 

.137 

Raven’s  Standard 

Prog  0  Mat , 

,312 

,429 

,284 

,187 

.327 

.432 

.275 

.247 

Cattell  "Culture- 
Free™  I,P,A„T, 

,358 

,331 

.446 

,208 

.373 

,318 

.433 

.297 

Lorge-Thorndike 

Non-Verbal 

,366 

,358 

,423 

,235 

.325 

.330 

.338 

,218 

Calif,  Test  of  Ment, 
Mat,  N-L  ( Gr 0 7 ) 

o315 

,382 

.339 

,196 

.332 

,402 

.254 

.295 

s 

Calif,  Achievement 
Reading 

,518 

,535 

,550 

.349 

.364 

.381 

.342 

,229 

Calif  0  Achievement 
Arithmetic 

=409 

,460 

,503 

,247 

,326 

.396 

.358 

,203 

Calif ,  Ac  hi e  veme nt 
Language 

,443 

,482 

,521 

,215 

.251 

.315 

.242 

,171 

T  -  Total  Grade  6-7  Sample  N  —  237 
U  -  Upper  socio-economic  Group  N  =  79 
M  -  Middle  socio-economic  Group  N  ■-  79 
L  -  Lower  socio-economic  Group  N  —  79 


Thirds  from  Total  Grade  6-7  Sample 


Significance  of  r’s;  N  —  237  0,05  level  r  =  0,138 


N  =  ?9  0o05  level  r  =  0,217 
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Gr.  9 

Math* 

Gr*  9  Soc .  St* 

Gr .  9  Lit . -Lang  * 

T 

U 

M 

L 

T 

u 

M 

L 

T 

U 

M* 

L 

*359 

*353 

*357 

*221 

*452 

.571 

.295 

.346 

*490 

.667 

*350 

*324 

.366 

*377 

*377 

.209 

*452 

*490 

.350 

.361 

.498 

.582 

*495 

*267 

*407 

*425 

*406 

.244 

*529 

.591 

*434 

.429 

.500 

.638 

.440 

.276 

*295 

*349 

*372 

.126 

.211 

*233 

*171 

*193 

*149 

.234 

.190 

.027 

*375 

*545 

*295 

*286 

*266 

*427 

*141 

.216 

.215 

*422 

.173 

0OI6 

.396 

*405 

*440 

*265 

*326 

*322 

.310 

.238 

.280 

.379 

.327 

.006 

.396 

*485 

*422 

.228 

*313 

*264 

.339 

0  228 

.353 

*437 

.358 

.188 

o424 

*506 

.398 

*351 

*291 

*451 

.200 

.198 

.246 

.370 

.297 

0  O44 

*412 

o410 

.461 

.238 

.538 

.618 

.476 

*419 

.514 

.730 

*437 

*275 

*387 

*477 

*374 

*295 

*433 

*579 

*424 

.289 

.421 

*586 

*458 

.202 

*315 

*325 

*329 

*178 

*370 

*403 

*371 

.200 

*583 

.710 

*615 

*334 
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between  the  two  types  of  tests  in  predicting  Grade  9  Mathematics 
was  indicated.  It  appeared  that  when  the  criterion  was  not  very 
culture-loaded,  a  predictor  of  the  culture-reduced  type  was  at. 
least  as  effective  as  a  conventional  predictor.  A  trend  suggest- 
ing  that  culture-reduced  tests  may  even  be  better  for  predicting 
Grade  9  Mathematics  than  conventional  tests,  showed  up  in  the 
analysis . 

The  Different  Socio—  B  economic  Groups .  When  considering  the  various 
socio-economic  Groups,  Table  XVI  showed  that  the  conventional  tests 
were  most  frequently  significantly  better  for  the  Upper  Group  and 
for  the  more  verbal  educational  criteria  such  as  Grade  9  Total, 
Social  Studies,  and  Literature-Language  achievement.  There  again, 
it  must  be  remembered,  that  the  coefficients  for  the  Lower  Group 
were  initially  low  thus  making  it  somewhat  difficult  to  obtain 
statistically  significant  increases  with  only  79  cases.  The 
results  presented  a  trend  indicating  that  the  culture-reduced 
tests  may  be  more  effective  predictors  for  all  the  Groups  for 
predicting  Grade  9  Science  and  Mathematics.  Since  the  tendency 
with  the  various  tests  was  somewhat  the  same  for  all  Groups  it 
was  safe  to  conclude  that  the  criterion,  under  the  present  treat¬ 
ment  in  the  schools,  was  a  significant  factor  in  determining 
the  type  of  predictor  to  be  used.  Of  course  there  was  the  basic 
difference  in  predictability  between  pupils  from  the  different 
socio-economic  Groups  regardless  of  what  predictor  was  used  and 
what  the  criterion  was. 

Some  of  these  basic  differences  in  predictability  among 
the  various  Groups  for  particular  predictors  should  be  discussed. 
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In  predicting  Grade  9  Total  achievement  only  two  tests  predicted 
the  Upper  Group  significantly  "better  at  the  0.05  level  than  the 
Lower  Group.  The  two  tests,  as  shown  in  Table  XVII,  were  the 
Laycoek  and  the  RPM.  The  RPM  predicted  the  Upper  Group  signifi¬ 
cantly  higher  at  the  0.10,  0.05, or  0.01  levels  for  all  five 
Grade  9  achievement  scores.  This  is  in  accordance  with  some 
Hypothesis  1  findings  which  indicated  that  the  RPM  test  increased 
the  prediction  coefficient  more  for  the  Upper  Group  than  for  the 
Lower  one.  Likewise,  in  agreement  with  some  of  the  previous 
findings,  the  LP.A.T.  test  was  at  no  time,  except  for  the  Grade 
9  Literature-Language ,  a  significantly  better  predictor  for  the 
Upper  Group „  In  summary,  it  seemed  that  when  predicting  highly 
educational  and  verbal  material  such  as  Grade  9  Literature- 
Language  the  results  showed  that  all  tests  whether  conventional 
or  culture-reduced  predicted  the  Upper  Group  significantly  better. 
The  differences  for  the  culture-reduced  tests  might  be  inter¬ 
preted  in  the  following  way.  These  culture-reduced  tests  at 
Grades  6  and  7  might  have  measured  the  Lower  Group's  general 
potential  ability  accurately.  However,  if  in  the  intervening 
time  no  special  adaptive  treatment  was  given  to  these  pupils, 
their  performance  on  the  educationally  loaded  Grade  9  tests  was 
probably  well  below  and  different  from  their  original  culture- 
reduced  prediction  measurements.  This  would  result  in  low 
correlation  coefficients.  The  performance  of  the  Upper  Group 
was  probably  likewise  accurately  estimated  at.  Grades  6  and  7  by 
the  culture-reduced  tests  since  these  tests  do  not  bias  for  or 
against  the  Upper  Group.  At  Grade  9,  because  this  Group  is 
normally  well  equipped  to  handle  educationally  loaded  tests, 
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the  Upper  Group  may  have  performed  on  verbal  tasks  at  a  level 
relative  to  their  present  potential  ability.  This  would  yield 
reasonably  high  correlation  coefficients,  resulting  in  signifi¬ 
cant  differences  between  the  prediction  coefficients  for  the 
Upper  and  for  the  Lower  Groups „ 

The  conventional  test  superiority  for  the  Upper  Group 
over  the  Lower  Group  appeared  usually  when  the  criterion  was  of 
a  more  verbal  or  educational  nature.  There  were  no  significant 
differences  between  the  multiple  R's  of  the  Groups  for  predicting 
Grade  9  Mathematics.  An  explanation  for  the  conventional  test 
difference  between  the  two  Groups  is  proposed  here.  The  con¬ 
ventional  tests  in  Grades  6  and  7  and  the  achievement  tests  in 
Grade  9,  especially  the  verbally  and  educationally  loaded  ones, 
both  measured  the  performance  of  the  Upper  Group  more  effectively. 
This  is  expressed  by  a  fairly  high  correlation  coefficient.  The 
Lower  Group  was  probably  inaccurately  measured  by  the  Grades  6 
and  7  conventional  ability  tests.  During  the  prediction  interval 
some  of  the  members  of  this  Group  may  have  improved  their  verbal 
facility  through  the  school  environment  and,  consequently, 
performed  better  on  the  Grade  9  achievement  tests  than  they  did 
on  the  Grades  6  and  7  ability  tests.  This  would  result  in  low 
correlation  coefficients  which  would  in  turn  cause  the  coefficients 
for  the  Upper  Group  to  be  significantly  higher  than  for  the  Lower 
Group.  In  summary,  we  could  again  say,  that  regardless  of  the 
types  of  ability  test  predictors  used,  the  Lower  Group  cannot  be 
predicted  as  effectively  as  the  Upper  Group.  The  smallest, 
difference  in  predictability  appeared  when  the  criterion  was 
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Grade  9  Mathematics,  which  of  course  is  not  as  verbal  as  the 
Grade  9  Total  or  the  other  three  Grade  9  achievement  tests. 

Ab i 1 i t y  and  Achievement  Tests  as  Predictor s 

Hypothesis  2  also  stated  that  achievement  tests  will 
predict  future  achievement  over  short  periods  more  effectively 
than  will  conventional  or  culture-reduced  ability  tests.  In 
almost  all  cases  the  results  indicated  a  trend  showing  that  the 
conventional  ability  tests  are  superior  (shown  as  negative  values 
in  Tables  XVIII  and  XIX)  to  the  individual  California  Reading, 
Arithmetic,  or  Language  Achievement  tests  in  predicting  Grade  9 
Total  achievement  as  well  as  Science,  Mathematics,  Social 
Studies,  and  Literature-Language.  In  fact  the  Laycock  and  the 
CTMM  Lang,  were  significantly  better  at  the  0.05  level  than  the 
California  Arithmetic  in  predicting  Grade  9  Total  performance. 

It  was  however  found,  that  the  achievement  tests  were  significantly 
better  predictors  than  the  culture-reduced  tests,  especially 
when  the  criterion  was  more  verbally  loaded.  When  predicting 
achievement  such  as  Grade  9  Science  and  Mathematics,  the  culture- 
reduced  tests  showed  a  non-significant  tendency  (not  a  stat¬ 
istically  significant  trend)  to  be  better  predictors  than  the 
achievement  tests  even  where  the  California  Achievement 
Arithmetic  test  was  used  to  predict  Grade  9  Mathematics.  For 
the  particular  achievement  predictors  used  there  were  no  cases 
of  the  achievement  tests  being  significantly  better  at  the  Qo05 
or  0.01  levels  than  conventional  ability  tests.  The  California 
Achievement  tests  did,  however,  appear  to  be  significantly  better 
predictors  at  the  0,10,  0*05,  or  0*01  levels  of  Grade  9  Total, 
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TABLE  XIX 

DIFFERENCES  BETWEEN  PREDICTION  COEFFICIENTS  OF  INTELLIGENCE  TESTS  AND  ACHIEVEMENT  TESTS  IN  GRADES  6  AND  7 
IN  THEIR  ABILITY  TO  PREDICT  GRADE  9  TOTAL  ACHIEVEMENT  FOR  THE  WHOLE  GRADE  6=7  SAMPLE  SHOWN  USING 

DIFFERENCES  IN  FISHER’S  Z  SCORES 
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Social  Studies,  and  Literature-Language  achievement  than  culture- 
reduced  tests.  In  examining  Table  XIX  we  find,  for  the  whole 
Grade  6-7  Sample,  that  when  the  multiple  correlation  coefficients 
between  groups  of  achievement  test  predictors  and  Grade  9  Total 
achievement  and  the  multiple  correlation  coefficients  between 
combinations  of  conventional  and  culture-reduced  ability  test 
predictors  and  Grade  9  Total  achievement  were  compared,  the  results 
were  similar  to  the  comparisons  between  zero  order  coefficients 
in  Table  XVIII.  The  achievement  tests  were  significantly  better 
predictors  at  the  0.10,  0.05,  or  0.01  levels  than  the  culture- 
reduced  tests,  whereas  the  conventional  ability  tests  showed  a 
tendency  (significant  only  at  0.10  level  in  one  case)  to  be  better 
predictors  than  the  achievement  tests. 

It  would  appear  that  the  particular  achievement  tests  used 
in  this  study  may  be  too  narrow  or  too  specific  to  predict  per¬ 
formance  on  such  tests  as  the  Grade  9  Depar tmentals .  Even  the 
California  Arithmetic  is  less  effective  (not  significantly)  in 
predicting  Grade  9  Mathematics  than  certain  ability  tests.  We 
may  conclude  that  the  tasks  presented  by  the  Grade  9  Total  tests 
are  probably  more  like  those  presented  by  the  conventional  ability 
tests  than  by  the  individual  California  Achievement  tests.  However, 
the  culture-reduced  tests  are  probably  more  unlike  the  Grade  9 
Total,  Social  Studies,  and  Literature-Language  achievement  tests 
than  the  California  Achievement  predictors.  Even  if  the  achieve¬ 
ment  test  predictors  were  quite  similar  to  the  criteria  there  is 
still  the  length  of  the  prediction  interval  to  consider.  It  is 
not  possible  to  assess  in  this  study  whether  three  years  is  too 
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long  an  interval  for  an  achievement  test  to  predict  future 
achievement.  It  could  then  be  that  the  California  Achievement 
tests  are  valid  predictors;  however,  the  time  interval  may  have 
been  too  long. 

Summary 

Conventional  ability  tests,  used  over  the  two  and  three- 
year  periods,  were  significantly  more  effective  at  0.10,  0.05, 
or  0.01  levels  than  culture-reduced  ability  tests  in  predicting 
Grade  9  achievement,  especially  when  this  achievement  was  of  the 
highly  verbally  loaded  type.  In  predicting  achievement  such  as 
Grade  9  Mathematics  there  was  a  tendency  (not  statistically  sig¬ 
nificant)  for  the  culture-reduced  predictors  to  be  superior  to 
the  conventional  ability  tests.  The  conventional  ability  tests 
were  also  more  frequently  found  to  be  significantly  better  pre¬ 
dictors  than  culture-reduced  ability  tests  for  the  Upper  Group 
than  for  the  Lower  Group „  While  comparing  the  same  tests  for 
the  Upper  and  Lower  Groups,  it  was  found  that  when  predicting  to 
the  more  verbal-educational  criteria  both  the  conventional  and 
the  culture-reduced  ability  tests  predicted  the  Upper  Group 
significantly  better  than  the  Lower  Group.  There  were  only  a 
few  cases,  as  shown  in  Table  XVII,  where  any  of  the  ability  tests 
were  significantly  better  for  the  Upper  than  for  the  Lower  Group 
in  predicting  Grade  9  Mathematics  and  Grade  9  Science. 

In  comparing  the  predictive  ability  of  achievement  tests 
to  that  of  ability  tests  over  a  three-year  interval  it  was  found 
that  the  achievement  tests  were  only  significantly  better  at  0.10, 
0»05,  or  0.01  levels  than  the  culture-reduced  ability  tests  and 
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then,  only  while  predicting  such  Grade  9  performance  as  Total, 

Social  Studies,  and  Literature-Language  .  When  the  criteria 
were  of  a  less  verbal  nature,  such  as  Grade  9  Science  and  Mathe¬ 
matics,  even  the  culture-reduced  ability  tests  showed  a  trend 
suggesting  better  predictive  ability  than  the  California  Achievement 
tests.  For  all  criteria,  in  almost  all  cases,  the  conventional 
ability  tests  showed  a  tendency  (a  non-significant  one  except  in 
some  situations  for  the  Grade  9  Total)  to  be  better  predictors 
than  the  achievement  tests. 

In  a  number  of  situations  the  results  for  this  hypothesis 
could  be  somewhat  more  conclusive  than  the  present  statistical 
tests  show  since  the  calculations  for  determining  differences 
between  correlation  coefficients,  especially  the  zero  order  ones, 
were  made  on  the  basis  of  non-correlated  variables.  This  was  done 
because  in  many  of  these  cases  the  inter correlations  for  the 
variables  were  not  available. 


CHAPTER  VIII 


CHANGES  IN  ACHIEVEMENT  BETWEEN  TESTING  OCCASIONS  FOR 
PUPILS  OF  DIFFERENT  SOCIO-ECONOMIC  LEVELS 

Achievement  Changes  Over  a_  Six -Year  Period 

It  is  likely  that  the  school  environment  in  our  educational 
system  is  favorable  for  the  academic  and  scholastic  development  of 
the  upper  socio-economic  status  students  but  not  especially  so  for 
the  pupils  from  the  lower  socio-economic  levels.  Hypothesis  3 
stated  that  the  achievement  for  the  Upper  Group  of  the  Grade  3 
Sample  will  be  higher  and  for  the  Lower  Group  will  be  lower, 
relative  to  the  total  Sample  at  Grade  9,  than  the  achievement  for 
the  corresponding  Groups  in  Grade  3.  At  Grade  3,  measures  for  the 
California  Achievement  Arithmetic ,  Language,  and  Total  were 
obtained  and  compared  to  Grade  9  Mathematics,  Literature-Language , 
and  Total  scores,  respectively.  Although  the  test  scores  compared 
at  the  different  grade  levels  were  not  from  comparable  forms  of 
the  same  test,  the  tests  did  constitute,  in  general,  the  curriculum 
requirements  for  the  particular  grades  and  therefore,  in  this 
practical  sense,  warranted  this  comparison. 

Tables  XX  and  XXI  indicated  significant  decreases  at  the 
0.05  level  for  the  Language  score  and  the  Total  score  as  the  Lower 
Group  passed  from  Grade  3  to  Grade  9.  The  Arithmetic-Mathematics 
score,  however,  did  not  decrease  enough  to  attain  the  0.05  level 
of  significance.  The  results  for  the  Upper  Group  likewise  supported 
the  hypothesis  to  a  considerable  extent.  This  Group  showed  an 
increase  significant  at  the  0.01  level  for  the  Language  score  and 
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at  the  0.05  level  for  the  Total  score.  The  Cochran  and  Cox 
test  was  used  for  the  Language  comparison  to  show  that  t>t‘ 
thus  indicating  that  the  difference  in  means  was  real  and  not 
due  to  the  significant  difference  in  variability  indicated  in 
this  comparison.  Again,  just  as  the  Lower  Group  did  not  decrease 
significantly,  the  Upper  Group  did  not  increase  enough  in  the 
Grade  9  Mathematics  score  over  the  Grade  3  Arithmetic  to  attain 
a  0o05  level  of  significance. 

Explanation  of  Results .  The  results  supported  the  thesis  that 
facility  in  tasks  which  are  more  general  (ones  which  are  less 
dependent  on  books  or  less  affected  by  environmental  influences) 
is  more  likely  to  remain  constant  over  the  years  than  facility 
in  more  educational  and  verbal  tasks.  Arithmetic  and  Mathematics 
can  be  considered  to  be  one  of  the  former  and  therefore  no  sig¬ 
nificant  increase  and  decrease  for  the  Upper  and  Lower  Groups, 
respectively,  was  obtained.  The  fact  that  the  Language  comparison 
showed  a  greater  increase  and  decrease  than  did  the  Total  score 
comparison  further  supported  this  proposition. 

Summary 

In  terms  of  the  results  in  this  part  of  the  study  we  can 
expect  children  from  low  socio-economic  status  homes  to  get  pro¬ 
gressively  poorer  in  achievement  in  relation  to  the  whole  socio¬ 
economically  heterogeneous  group  as  they  pass  through  school. 

The  achievement  of  upper  socio-economic  status  students  progress¬ 
ively  became  higher  compared  to  the  whole  Sample.  This  effect 
was  most  pronounced  for  achievement  in  areas  which  were  more 
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verbal  and  more  influenced  by  the  schooling  process.  Achievement 
in  subjects  such  as  mathematics  showed  least  change  for  either 
the  upper  or  lower  class  students  over  the  years.  Such  results 
would  suggest  that  the  school  environment,  as  one  of  the  influences 
affecting  the  development  of  children,  may  be  well  suited  to  the 
academic  growth  of  the  verbal  nature  for  the  upper  socio-economic 
level  students  but  does  not  provide  enough  appropriate  treatment 
for  the  development  of  the  lower  socio-economic  level  pupils  in 
this  same  area. 


CHAPTER  IX 


THE  EFFECT  OF  THE  SOCIO-ECONOMIC  SCORE  ON  THE  PREDICTIVE 
VALIDITY  OF  ABILITY  AND  ACHIEVEMENT  TESTS 

It  was  postulated  that  the  performance  in  academic  and 
scholastic  tasks  in  our  schools  is  somewhat  related  to  the  socio¬ 
economic  status  level  of  the  student.  In  view  of  this,  Hypothesis 
4  was  formulated  stating  that  the  addition  of  a  socio-economic 
status  score  to  ability  or  achievement  test  scores  at  Grades  6 
and  7  will  enable  these  ability  and  achievement  tests  to  predict 
Grade  9  achievement  more  accurately.  When  the  analysis  of  the 
data  for  the  whole  Grade  6-7  Sample  in  Table  XXIII  was  reviewed', 
it  was  found  that  the  Socio-Economic  Score  (S.E.S.)  increased  the 
predictive  validity  significantly  at  the  0.05  or  0.01  levels  in 
all  the  cases.  The  largest  increases  occurred  when  the  S.E.S. 
were  added  to  the  culture-reduced  tests.  All  these  increases 
were  at  the  0.01  level  of  significance  except  the  one  for  the 
Lorge-Thonrdike  which  was  at  about  the  0.02  level  of  significance. 
Since  the  S.E.S.  contributed  most  to  the  culture-reduced  tests 

and,  remembering  that  the  criterion  is  culture-loaded  and  academic 

/ 

in  nature,  one  could  safely  say  that  the  S.E.S.  is  a  type  of 
culture-loaded  measure  which,  in  our  educational  system,  would 
contribute  substantially  in  predicting  future  academic  achieve¬ 
ment.  Table  XXIV  showed  that  there  was  much  more  relationship 
between  the  S.E.S.  and  conventional  ability  tests  than  there  was 
between  the  S.E.S.  and  tests  which  were  less  educationally  or 
culturally  loaded.  The  correlation  coefficients  for  the  CTMM 
Lang.,  Laycock,  Grade  9  Literature-Language,  and  Grade  9  Social 


\ 


Achievement  Conventional  +  Culture -Reduced  Conventional 

Tests _  Culture-Reduced  Intelligence  Tests  Intelligence  Tests 
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TABLE  XXII 

CORRELATION  COEFFICIENTS  BETWEEN  GRADE  9  TOTAL  ACHIEVEMENT  AND  VARIOUS  GRADE  6 
AND  7  INTELLIGENCE  AND  ACHIEVEMENT  TESTS  WITHOUT  AND  WITH  THE  SOCIOECONOMIC 
SCORE  AS  AN  ADDITIONAL  INDEPENDENT  PREDICTOR  VARIABLE  FOR  THE  WHOLE  GRADE  6=7 

SAMPLE  AND  FOR  THE  THREE  SOCIO-ECONOMIC  GROUPS 


Decimal  points  are  omitted 


CTMM  Lang .  Gr  .  6 
Laycock 

CTMM  Lang.  Gr.7 
CTMM  Lang .  Gr . 6 
+  Laycock 


CTMM  Non-L .  Gr  „  6 
Raven’s  Mat. 

Cattell  I.P.A.T. 
Lorge-Th.  Fig.  Cl. 
Lorge-Th.  Num.  Ser. 
Lorge-Th,  Fig,  An. 
Lorge-Th o  N-V  Tot, 
CTMM  Non-L.  Gr.7 
Raven’s  +  Cattell 
Raven’s  +  Cattell  + 
Lorge-Th .  N-V  Tot . 


Total  Sample  Upper  Group  Middle  Group  Lower  Group 

N  =  237  N  —  79  _ N  =  79  N  =  79 

Without  With  Without  With  Without  With  Without  With 

SES  SES  SES  SES  SES  SES  SES  SES 


196 

534 

534 

559 


242 

312 

358 

219 

308 

313 

366 

315 

384 


517 

553 

546 

571 


374 

399 

423 

353 

345 

392 

425 

410 

440 


517 

601 

502 

619 


259 

429 

331 

121 

363 

323 

358 

382 


524 

602 

505 

628 


304 

430 

337 

168 

373 

326 

359 

386 


471 

547 

557 

554 


301 

284 

446 

312 

252 

385 

423 

339 


472 

547 

559 

557 


305 

285 

446 

315 

252 

386 

423 

340 


357 

335 

404 

368 


129 

187 

208 

161 

222 

m 

235 

196 


357 

338 

405 

377 


131 

190 

214 

175 

226 

m 

240 

203 


424  465 


CTMM  Lang.+  Non-L. Gr. 6 

499 

521 

CTMM  Lang.+  Non-L, 

Gr.6  -f  Laycock 

559 

571 

Lorge-Th. N-V  Tot.  + 

CTMM  Lang.L  Non-L. 
Gr.7 

549 

560 

Cal.  Ach.  Rdg.  + 

546 

565 

Arith.  +  Lang. 

Cal.  Ach.  Rdg.  + 

Arith. 

Cal.  Ach.  Rdg,  + 

539 

558 

Lang. 

Cal.  Ach.  Arith.  + 

535 

545 

^  Lang . 

483 

522 

Coefficients  rot  significantly  different  from  zero  at  the  0.05  level  are  underlined. 
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TABLE  XXIII 

F  VALUES  SHOWING  INCREASES  IN  PREDICTIVE  CORRELATION  COEFFICIENTS 
BROUGHT  ABOUT  BY  INTRODUCING  THE  SOCIO-ECONOMIC  SCORE  TO  VARIOUS 
INTELLIGENCE  AND  ACHIEVEMENT  TESTS  IN  GRADES  6  AND  7  TO  PREDICT 
GRADE  9  TOTAL  ACHIEVEMENT  FOR  THE  TOTAL  GRADE  6-7  SAMPLE  AND  FOR 

THE  TH.REE  SOCIO-ECONOMIC  GROUPS 
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Total 

Sample 

N  =  237 

Upper 

Group 

N  =  79 

Middle 

Group 

N  =  79 

Lower 

Group 

N  =  79 

CTMM  Lang.  Gr.  6 

6  o  79 -bbe 

O.76 

0.15 

OoOO 

Laycock 

6  o  96 -bbe 

0c34 

OoOO 

Ool? 

CTMM.  Lang.  Gr.  ? 

CTMM  Lang.  Gr.  6 

4o30-'be 

0o31 

0.25 

0ol2 

+  Laycoek 

\ 

/ 

4 „?!*** 

1.41 

0o2  5 

0.59 

CTMM  Non-Lc  Gr.  6 

22:.  10*** 

1=97 

0o20 

O0O4 

RaverJs  Mat. 

17  0  21*** 

0.13 

0o07 

0o09 

Cattell  IoPoAoT. 

14  0  47"-bbe 

0.34 

OoOO 

0  0  20 

Lorge-Th.  Fig.  Cl. 

20  0  49 -bbe 

O082 

O0I6 

0.36 

Lorge-Tho  Nujrio  Sen. 

6o42"Be 

0.65 

OoOO 

Qolif 

Lorge-Tho  Fig .  An . 

15„40*** 

0ol7 

0ol2 

O0O8 

Lorge-Th.  N-V  Tot. 

“jo  0  "i  'nil  <_ 

0  J  -L  A  A  A 

OolO 

OoOO 

O0I8 

CTMM  Non-Lo  Gr.  7 

Raven  Ms  Mat.  +  Cattell 
Raven1 s  +  Cattell  + 
Lorge-Tho  N-V  Tot. 

19.37*** 

13  o39 -bbe 

10.88*** 

0o27 

0o09 

0.22 

CTMM  Lang.  +  Non-Lo  Gr.  6  7 ° 21''BBE 

CTMM  Lang.  +  Non-L» 

Gr.  6  +  Laycock  4„71*«* 

Lorge-Tho  N-V  Tot.  + 

CTMM  Lang.  +  Non-LoGr.7  4«l6*** 


^  CO 
0  +3 
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Li 
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Gal  0 

Acho 
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Arith  0 

+  Lang. 

Calo 

Acho 

Rdgo 
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Calc 
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Lang. 
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+  Lang 
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3  o  60** 
12o60***- 


dfl,?6 
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df2,233 
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0.01  Sigo 
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0.05  Sig. 
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6o76>F>3o39  -  ** 
4.71>F>3o04  -  ** 
3.88>F>2o65  -  "B(- 
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TABLE  XXIV 

CORRELATION  COEFFICIENTS  BETWEEN  THE  SOCIO-ECONOMIC  SCORES  AND  ALL  THE 
GRADES  6,  7)  AND  9  INTELLIGENCE  AND  ACHIEVEMENT  TEST  SCORES  FOR  THE 

WHOLE  GRADE  6-7  SAMPLE 


N  =  237 


Socio-Economic 

Score 


California  Test  of  Mental  Maturity  Language  Grade  6  0*327 
California  Test  of  Mental  Maturity  Non™ Language  Grade  6  Cu062 
Laycock  Mental  Ability  Test  Grade  6  0*311 
California  Achievement  -  Reading  Grade  6  0*316 
California  Achievement  -  Arithmetic  Grade  6  0°l69 
California  Achievement  -  Language  Grade  6  0*220 
Raven’s  Standard  Progressive  Matrices  Grade  7  0*163 
Cattell  I*P*A,T*  ?!Culture-Free,?  Test  of  g  Grade  7  0*230 


Lorge-Thorndike  Figure  Classification  Grade  7 
Lorge-Thorndike  Number  Series  Grade  7 


Lorge-Thorndike  Figure  Analogies  Grade  7  0*227 

Lorge-Thorndike  Non-Verbal  Total  Grade  7  0*250 

California  Test  of  Mental  Maturity  Language  Grade  7  0*361 

California  Test  of  Mental  Maturity  Non-Language  Grade  7 
Grade  9  Departmental  Literature-Language  0*366 

Grade  9  Departmental  Social  Studies  0*364 

Grade  9  Departmental  Mathematics  0*245 

Grade  9  Departmental  Science  0*247 

Grade  9  Departmental  Total  0*301 


Coefficients  not  significantly  different  from  zero  at: 

0  01  level  for  -0.18K  r<  +0.181  (double  underline) 
0  05  level  for  -0*138<  r<  -K)*138  (single  underline) 
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Studies  ranged  from  0.31  to  0.37  whereas  a  large  number  of  the 
coefficients  for  the  culture-reduced  tests  were  not  even  sig¬ 
nificantly  different  from  zero  at  the  0.05  level.  It  should  also 
be  noticed  in  comparing  the  coefficients  in  Table  XXII  and  Table 
XXIV  that  the  S.E.S.  is  in  many  cases  as  good  a  predictor  of 
Grade  9  achievement  as  are  the  culture-reduced  tests.  All  these 
results  would  imply  that  the  S.E.S.  will  contribute  less  to  the 
conventional  ability  tests  in  predicting  Grade  9  Total  achievement 
than  they  wTili  to  the  more  culture-reduced  tests. 

Diverting  somewhat  from  the  main  idea  of  Hypothesis  4, 

F  scores  for  the  tests  shown  in  Table  XXIII  were  obtained  for  the 
three  socio-economic  Groups.  None  of  the  increases  even  approached 
a  significance  of  0.05.  No  generalizations  can  be  made  about  any 
of  the  Groups  except  that  the  increases  for  all  the  Groups  were 
small.  This  situation  can  be  attributed  in  part  to  the  reduced 
range  in  scores  and  the  reduction  in  the  number  of  cases.  We 
could  conclude  that  for  this  particular  study  the  S.E.S.  increased 
the  predictive  ability  significantly  for  the  whole  Grade  6-7 
Sample  (which  includes  the  full  range  of  socio-economic  levels) 
but  not  for  the  individual  socio-economic  Groups. 

Summary 

Socio-Economic  Scores,  added  to  intelligence  and  achieve¬ 
ment  tests,  increased  the  ability  of  these  tests  to  predict  future 
achievement.  These  S.E.S.  seemed  to  contribute  most  to  the 
predictive  ability  of  culture-reduced  ability  tests.  It  was  felt 
that  the  S.E.S.  might  be  considered  to  be  a  culture-loaded  measure 
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which  would  be  useful  for  combining  with  culture-reduced 
intelligence  tests  in  predicting  performance  on  such  culturally 
loaded  tests  as  the  Grade  9  Total.  The  conventional  intelligence 
tests  did  not  benefit,  as  much  from  the  S.E.S.  because  these  tests 
themselves  are  educationally  loaded.  In  considering  the  effect 
of  the  S.E.S.  for  the  individual  socio-economic  Groups  it  was 
found  that,  probably  because  of  the  reduced  range  and  the  decrease 
in  the  number  of  cases,  the  increases  in  predictive  coefficients 
were  far  from  being  significant  at  the  0.05  level. 


CHAPTER  X 


SUMMARY,  CONCLUSIONS,  AND  IMPLICATIONS 

The  purpose  of  this  longitudinal  study  was  to  investigate 
the  effectiveness  of  different  ability  and  achievement  tests  in 
predicting  achievement  in  later  years  for  pupils  from  different 
socio-economic  status  levels.  Also,  differences  in  the  effects 
of  environmental  influences  on  the  various  socio-economic  status 
groups,  expressed  in  terms  of  achievement  scores,  were  examined. 
The  use  of  the  pupil's  socio-economic  status  level  as  an  inde¬ 
pendent  variable  in  prediction  of  future  school  achievement  was 
also  taken  into  account  in  this  study.  The  emphasis  in  this  study 
has  been  on  the  predictive  validity  of  the  various  tests.  The 
reader  may  acquire  information  on  the  effectiveness  of  these  tests 
in  measuring  certain  constructs  for  the  pupils  from  various  socio¬ 
economic  levels  from  Elley's  (1961)  study.  His  sample  consisted 
of  the  271  cases  from  which  the  two  Samples  for  the  present 
writer's  study  were  drawn.  The  conclusions  expressed  by  Elley 
regarding  the  validities  of  the  tests  would  apply  to  this  study. 

The  tests  used  in  the  study  are  ones  which  are  fairly  well 
known  in  the  field  of  educational  psychology  and  have  either  been 
extensively  or  occasionally  used  by  the  Edmonton  Public  School 
system.  Although  the  Grade  9  Depar tmentals  are  different  tests 
every  year  they  are  still  representative  of  the  Grade  9  curriculum 
requirements.  All  the  scores  for  this  study  were  examined  for 
normality.  The  scores  for  the  correlational  portions  of  the 
experiment  were  used  in  the  raw  form  whereas  the  ones  used  for 
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comparisons  of  means  and  standard  deviations  were  transformed  to 
T-scores . 

The  two  Samples  drawn  from  ElXey  1 s  271  cases  were  the 
Grade  3  Sample  consisting  of  207  cases  and  the  Grade  6-7  Sample 
of  237  cases.  The  two  Samples  were  checked  for  sample  bias.  It 
was  found  that  both  Samples  were  representative  of  the  total 
Edmonton  public  school  population  and  that  there  were  no  sex 
differences  in  terms  of  the  variables  compared.  The  two  Samples 
were  each  divided  into  three  socio-economic  groups;  the  Upper, 
Middle,  and  Lower  Groups.  Various  Samples  and  Groups  were  then 
used  to  test  the  four  hypotheses. 

With  the  type  of  data  available  and  the  number  of  cases 
used  it  was  not  possible  to  apply  rigorous  statistical  tests  to 
all  the  findings.  Consequently,  although  many  of  the  findings 
from  the  analyzed  data  were  presented  on  the  basis  of  strict 
statistical  tests  some  were  also  presented  in  terms  of  inferences 
from  some  trends.  Distinction  was  made  between  the  various  bases 
for  reporting  the  findings. 


Findings 


I.  Hypothesis  .1 

1.  (a)  Correlation  coefficients  between  Grade  3  Ability  test 

scores  and  Grade  9  Total  achievement  scores  were  low 
for  all  three  socio-economic  Groups.  For  the  Lower 
Group  the  coefficients  for  the  CTMM  Lang,  as  well  as 
for  the  CTMM  Lang,  plus  the  culture-reduced  tests  were 
not  significantly  different  from  zero  at  the  0.05  level, 
(b)  The  addition  of  the  culture-reduced  tests  to  the 
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conventional  CTMM  Lang #/  all  given  at  Grade  3/ did  not 
produce  significant  increases  in  the  prediction  co¬ 
efficients  in  any  instances.  The  trend  in  terms  of  F 
scores  in  Table  X  indicated  the  Raven's  Coloured 
Progressive  Matrices  scores  contributed  more  for  each 
Group  than  the  CTMM  Non— L.  scores  did. 

2,  (a)  The  correlation  coefficients  between  the  Grades  6  and 

7  conventional  ability  test  scores  as  well  as  between 
the  conventional  plus  culture-reduced  ability  test  scores 
and  Grade  9  Total  achievement  were  all  significantly 
different  from  zero  at  the  0,05  level.  The  coefficients 
for  the  Upper  Group  for  the  Laycock  and  Laycock  plus 
CTMM  Lang,  were  significantly  greater  than  for  the  Lower 
Group  at  the  0.05  or  0.01  levels,  respectively  (Table  IX). 

(b)  Addition  of  culture-reduced  intelligence  tests  to  the 
Grades  6  and  7  CTMM  Lang,  and  to  the  Laycock,  in  a  num¬ 
ber  of  cases,  increased  the  ability  to  predict  Grade  9 
Total  achievement  at  the  0o05  or  0.01  levels  of  signifi¬ 
cance  for  the  Upper  and  Middle  Groups.  There  were  no 
significant  increases  for  the  Lower  Group. 

(c)  For  the  Upper  Group  the  addition  of  the  RPM  test  to  the 
conventional  intelligence  test  at  Grades  6  and  7  increased 
the  ability  to  predict  Grade  9  Total  achievement,  more 
than  the  addition  of  any  other  culture-reduced  test. 

With  all  four  conventional  intelligence  test  variables 
the  increases  were  significant  at  0.05  or  0.01. 

(d)  In  terms  of  beta  weights  the  Raven's  test  seemed  to  be 
an  effective  supplement  to  the  conventional  intelligence 
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tests  at  Grades  6  and  7  for  the  Upper  Group  in  pre¬ 
dicting  Grade  9  Total  achievement.  However,  the 
beta,  weights  for  this  test  were  very  low  and  in  some 
cases  negative  for  the  Middle  and  Lower  Groups. 

(e)  The  I0P„A0T.  and  the  L=T  N-V  Total  tests,  when  added 
to  the  conventional  intelligence  tests  at.  Grades  6 
and  7 ,  increased  the  prediction  more  for  the  Middle 
and  Lower  Groups  than  any  other  culture -reduced  tests 
did.  The  increases  in  many  cases  were  not  significant 
at  the  0*05  or  0.01  levels;  however,  the  F  scores 
indicated  such  a  tendency, 
lie  Hypothesis  2 

1.  (a)  For  the  total  Grade  6-7  Sample  it  was  found  that  in 

almost  all  the  cases  for  predicting  Grade  9  Total, 

Grade  9  Social  Studies  and  Grade  9  Literature-Language 
achievement  the  conventional  ability  tests  were  sig~ 
nificantly  better  predictors  at  the  0.05  or  0.01  levels 
than  the  culture-reduced  ability  tests  (Table  XV) . 

(b)  There  were  no  cases  of  the  conventional  tests  being 

significantly  better  at  the  0.01  level  than  the  culture- 
reduced  tests  for  predicting  Grade  9  Science.  For 
predicting  Grade  9  Mathematics  the  trend,  though  not 
significant,  indicated  that  the  culture-reduced  tests 
may  be  better  predictors  than  conventional  ability 
tests  for  this  two  or  three-year  period  for  the  total 
Sample  (Table  XV) . 

(c)  The  conventional  ability  tests  at  Grades  6  and  7  were 
most  frequently  significantly  better  predictors  for 

the  Upper  than  for  the  other  Groups  and  also  for  criteria 
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such  as  Grade  9  Total,  Grade  9  Social  Studies,  and 
Grade  9  Literature “Language  (Table  XVI) „ 

(d)  In  almost  all  cases  for  predicting  Grade  9  Science  and 
Mathematics  the  trend  was  for  the  culture-reduced  tests 
to  be  better,  though  not  significantly,  than  con= 
ventional  ability  tests  for  all  the  Groups  (Table  XVI) . 

(e)  The  PPM  predicted  significantly  better  at  the  0.10, 

Q0 05,  or  OoOl  levels  for  the  Upper  than  for  the  Lower 
Group  for  all  five  Grade  9  achievement  scores  while 
the  IoPoA0To  was  only  significantly  better  in  predict¬ 
ing  Grade  9  Literature-Language  (Table  XVII) . 

(f)  In  predicting  to  highly  cultural  criteria  such  as 
Grade  9  Literature-Language,  all  ability  tests  whether 
conventional,  or  culture-reduced  predicted  the  Upper 
Group  significantly  better  than  they  did  the  Lower 
Group  (Table  XVII) „ 

2.  (a)  For  the  three-year  period  with  the  whole  Grade  6=7 

Sample,  a  non-significant  trend  indicated  that  the 
conventional  ability  tests  at  Grades  6  and  7  were 
better  predictors  of  Grade  9  Total  as  well  as  Science, 
Mathematics,  Social  Studies,  and  Literature-Language 
achievement  than  the  individual  Grade  6  California 
Achievement  tests  (Table  XVIII) . 

(b)  In  many  cases  for  the  whole  Sample  the  California 

Achievement  tests  at  Grade  6  were  significantly  better 
predictors  at  the  0.10,  Qo05,  or  0.01  levels  than  the 
culture -reduced  ability  tests  for  predicting  Grade  9 
Total,  Grade  9  Social  Studies,  and  Grade  9  Literature- 
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Language.  For  predicting  Grade  9  Science  and  Grade  9 
Mathematics  there  was  a  tendency  in  many  instances 
for  the  culture ^reduced  ability  tests  to  be  superior 
to  the  California  Achievement  Tests. 

XXI „  Hypothesis  3 

1*  (a)  The  Lower  socio-economic  Group's  performance  means 
relative  to  the  total  Sample  for  Language  and  Total 
achievement  decreased  significantly  (at  the  0„05 
level)  from  Grade  3  to  Grade  9  (Table  XX) „ 

(b)  The  Upper  socio-economic  Group's  performance  means 
relative  to  the  total  Sample  for  Language  and  Total 
achievement  increased  significantly  at  the  0.01  and 
the  0.05  levels,  respectively  from  Grade  3  to  Grade  9 
(Table  XXX)  . 

(c)  In  the  Grade  3  to  Grade  9  interval  the  performance 
means  relative  to  the  total  Sample  in  Arithmetic- 
Mathematics  did  not  decrease  significantly  for  the 
Lower  Group  nor  increase  significantly  for  the  Upper 
Group  (Tables  XX  and  XXX) . 

IV.  Hypothesis  4 

1.  (a)  The  addition  of  the  Socio-Economic  Scores  to  intelli¬ 

gence  and  achievement  test  scores  for  the  whole  Grade 

6-7  Sample  significantly  increased  the  prediction  at 
the  0o05  or  0.01  levels  of  Grade  9  Total  achievement 
in  all  cases  (Table  XXX XX) . 

(b)  The  most  prominent  increases  in  the  prediction  cor¬ 
relation  coefficients  produced  by  the  inclusion  of 
the  SoE.S.  were  in  cases  where  these  Scores  were  added 
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to  culture -reduced  ability  tests  (Table  XXIII) . 

(c)  In  considering  the  three  individual  socio-economic 
Groups  no  significant  increases  at  the  0.05  level 
were  produced  by  including  the  S.E.S.  with  the  ability 
tests  to  predict  Grade  9  Total  achievement. 

Conclusions 

Although  Hypotheses  2  (a) ,  3 ,  and  4  have  been  supported 
by  the  findings  in  this  study,  Hypothesis  1  has  not  been  upheld 0 
The  theorizing  in  earlier  chapters  implied  that  pupils  from  lower 
socio-economic  status  levels  should  be  measured  with  culture- 
reduced  ability  tests  to  eliminate  some  of  the  cultural  bias 
against  them  normally  found  in  conventional  ability  tests.  It 
was  postulated  that  these  culture-reduced  tests,  because  they 
measure  a  more  general  and  less  educationally  influenced  type  of 
ability,  would  give  us  a  more  accurate  initial  estimate  of  the 
ability  of  pupils  from  lower  socio-economic  status  levels. 

Consequently,  it  was  considered  that  such  tests  would  be 
of  assistance  in  predicting  future  achievement  especially  for 
these  pupils.  However,  the  addition  of  culture-reduced  ability 
tests  to  conventional  ability  tests  seemed  to  increase  the  pre¬ 
diction  of  Grade  9  Total  achievement  significantly  at  the  0.05 
or  0.01  levels  for  the  Upper  Group  and  occasionally  at  the  0*05 
level  for  the  Middle  Group,  but  in  no  instances  for  the  Lower 
Group.  As  a  matter  of  fact,  less  culture-reduced  tests  such  as 
the  i.p.A.T.  and  the  L-T  M-V  were  found  to  add  more  to  the  pre¬ 
diction  for  the  Lower  Group  than  did  more  culture-reduced  tests 


such  as  the  RPM. 
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In  terms  of  the  above  findings,  as  well  as  some  of  the 
findings  for  Hypothesis  2,  the  writer  concludes  that  the  nature 
of  the  treatment  in  our  schools  is  such  that  it  does  not  enable 
us  to  predict  most  types  of  school  achievement  for  students 
from  lower  socio-economic  status  levels  by  using  the  ability 
tests  now  available.  With  the  type  of  treatment,  the  various 
ability  tests  available  (whether  conventional  or  culture-reduced) , 
and  the  criteria  considered,  it  appears  that  the  students  from 
higher  socio-economic  levels  can  be  predicted  more  accurately 
than  students  from  low  socio-economic  levels. 

The  results  do,  however,  point  out  that  under  present 
treatments  the  lower  socio-economic  students  can  be  predicted 
more  accurately  with  culture-reduced  tests  for  certain  types  of 
achievement,  namely  less  verbal  ones  such  as  Grade  9  Mathematics 
and  in  some  instances  Grade  9  Science.  The  writer  concludes  that 
under  the  present  somewhat  non-adaptive  treatment  described 
earlier,  one  must  not  just  consider  the  type  of  population  tested 
and  on  that  basis  only  determine  the  type  of  predictors  that  should 
be  used,  but  must  also  consider  the  nature  of  the  achievement  that 
one  wishes  to  predict.  In  support  of  this  we  notice  that  in 
Table  XVI  there  was  a  tendency  for  the  culture-reduced  tests  to 
predict  Grade  9  Mathematics  with  more  accuracy  than  the  conventional 
ability  tests.  So,  since  the  increases  in  prediction  resulting 
from  the  addition  of  culture-reduced  predictors  to  conventional 
ability  tests  with  the  Lower  socio-economic  Group  in  predicting 
to  the  specific  Grade  9  achievements  have  not  been  considered  in 
this  study,  it  may  well  be,  that  for  Grade  9  achievement  such  as 
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Mathematics  the  culture-reduced  ability  tests  may  have  increased 
the  prediction  significantly. 

The  findings  in  this  study  upheld  Hypothesis  2  (a) .  In 
predicting  Grade  9  achievement  from  performance  on  ability  tests 
in  Grades  6  and  7  we  concluded  that  when  the  criterion  is  of  a 
more  verbal-educational  nature  such  as  Grade  9  Total,  Social 
Studies,  or  Literature-Language  we  get  the  most  accurate  prediction 
for  the  total  Grade  6=7  Sample  and  for  the  different  socio-economic 
Groups  by  using  conventional  ability  tests  such  as  the  CTMM  Lang, 
and  the  Laycock.  When  predicting  achievement  such  as  Grade  9 
Science  or  Mathematics  for  the  whole  Sample  or  for  the  socio¬ 
economic  Groups  there  was  a  non-significant  trend  suggesting 
that  tests  in  Grades  6  and  7  such  as  the  RPM,  the  I.P.A„T.,  or 
the  L-T  N-V  were  more  appropriate.  With  respect  to  the  (b)  section 
of  Hypothesis  2,  it  appeared  that  achievement  tests  were  found 
to  be  significantly  better  predictors  of  Grade  9  Total,  Grade  9 
Social  Studies,  and  Grade  9  Literature-Language  than  the  culture- 
reduced  ability  tests.  However,  the  conventional  ability  tests 
showed  a  tendency,  and  in  a  few  cases  significance,  to  be  superior 
to  the  California  Achievement  tests  in  predicting  these  Grade  9 
achievement  scores.  When  predicting  performance  on  culture- 
reduced  achievement  tests  such  as  Grade  9  Science  and  Mathematics 
the  culture-reduced  ability  tests  appeared  to  be  non-signif icantly 
better  for  the  whole  Sample  than  the  individual  California 
Achievement  tests.  Here  again,  results  would  suggest  that  under 
the  circumstances  in  the  schools,  the  nature  of  the  criterion  as 
well  as  the  type  of  population  measured  may  be  influential  factors 
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in  determining  the  most  useful  predictor  tests.  In  view  of  the 
fact  that  the  Grade  6  achievement  results  did  not  predict  Grade  9 
achievement  as  expected  for  Hypothesis  2  (b) ,  the  writer  concludes 
that  these  individual  California  Achievement  tests  may  be  too 
specific  or  too  narrow  to  be  appropriate  measures  for  predicting 
performance  on  somewhat  all-encompassing  achievement  tests  such 
as  the  Grade  9  Departments. Is . 

The  element  of  time  may  be  of  consequence  here.  Three 
years  may  be  too  long  a  prediction  interval  for  a  specific 
predictor  such  as  an  individual  California  Achievement  test,  but 
may  be  quite  appropriate  for  achievement  tests  which  would  in¬ 
corporate  tasks  that  are  more  representative  of  the  Grade  9 
curriculum.  Part  (b)  of  Hypothesis  2  should  be  verified  by 
other  studies  using  various  prediction  intervals  and  numerous 
achievement  test  predictors  before  any  definite  conclusions  can 
be  made . 

In  relating  to  the  total  Grade  6-7  Sample  we  could  conclude 
from  findings  in  Hypothesis  3  that  either  the  school  environment, 
the  out-of -school  environment,  or  a  combination  of  both  influence 
the  upper  socio-economic  status  level  pupils  in  such  a  way  that 
they  become  more  adept  through  the  years  in  performing  on  tasks 
of  a  more  verbal  and  educational  nature,  whereas  the  influence 
on  the  lower  socio-economic  status  pupils  is  such  that  they  pro¬ 
gressively  decrease  in  facility  on  such  tasks.  Performance  on 
tasks  which  are  not  as  verbal  or  are  not  prone  to  change  due  to 
environmental  influences  does  not  change  significantly  through 

ygar s  for  either  type  of  pupils.  Generally,  it  appear »  that 
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this  academically  oriented  environment  does  not  make  provisions 
for  the  lower  class  pupils  to  c'hold  their  own"  through  the  years 
in  their  ability  to  perform  on  verbal  tasks. 

Since  our  schools  are  verbally  oriented,  with  values 
similar  to  those  of  the  upper  and  middle  socioeconomic  classes 
of  people,  it  is  logical  for  success  at  these  verbal  school  tasks 
to  be  attained  by  pupils  from  the  upper  and  middle  socio-economic 
classes.  Most  failures  at  these  tasks  should,  consequently,  occur 
among  the  lower  socio-economic  status  pupils.  Studies  have 
supported  this  by  indicating  the  existence  of  a  positive  relation-- 
ship  between  socio-economic  status  levels  of  persons  and  their 
performance  on  conventional  verbal  ability  tests.  Findings  for 
Hypothesis  4  are  in  agreement  with  these  studies.  On  this  basis 
the  writer  concludes  that  the  Socio-Economic  Score  is  really  a 
type  of  culture-loaded  measure  and  should  contribute  to  prediction 
in  much  the  same  way  that  a  conventional  ability  test  does.  The 
results  of  this  study,  by  showing  that  the  addition  of  the  S.E.S. 
to  culture-reduced  ability  tests  increased  the  prediction  of 
Grade  9  Total  achievement  for  the  Grade  6=7  Total  Sample  more 
than  the  addition  of  the  S.E.S.  to  the  conventional  verbal  ability 
or  achievement  tests,  support  the  above  conclusion. 

An  attempt  was  made  to  investigate  the  effect  of  the  S.E.So 
on  the  predictive  ability  of  intelligence  tests  within  the 
individual  socio-economic  Groups.  There  seemed  to  be  no  cases 
where  the  increases  approached  significance.  It  was  felt  that 
the  inclusion  of  the  S.E„S,  might  contribute  differently  for  the 
three  different  socio-economic  Groups .  The  lack,  of  any 
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significant  increase  may  foe  the  result  of  the  reduced  range 
since  we  are  working  within  smaller  Groups  of  the  whole  Sample 0 

In  spite  of  the  limitations  of  the  study,  it  would  be 
safe  to  consider  the  S.E.S0  as  a  useful  supplement,  particularly 
for  culture ^reduced  ability  tests ,  when  predicting  future  per- 
formance  on  achievement  tests  by  pupils  from  a  socio-economically 
heterogeneous  population. 

In  summary  we  have  obtained  two  major  findings  that  were 
either  not  anticipated  at  all  or  were  contrary  to  the  theoretical 
framework  upon  which  the  hypotheses  were  based.  Probably  the 
more  outstanding  one  is  the  low  level  with  which  we  can  predict 
the  achievement  of  low  socio-economic  students  by  the  use  of 
some  of  the  present  standardized  intelligence  and  achievement 
tests.  Such  minimal  prediction  coefficients  make  it  difficult 
to  determine  whether  the  addition,  to  previous  predictors,  of 
any  tests,  let  alone  culture-reduced  ones/  would  increase  prediction 
significantly  for  the  Lower  socio-economic  Group.  It  is  sug¬ 
gested  that  this  finding  should  be  kept  in  mind  when  considering 
the  other  outcomes  of  this  study. 

The  other  finding,  this  one  contrary  to  the  theoretical 
framewrork,  showed  that  the  conventional  ability  tests  were 
better  (in  some  cases  significantly)  predictors  of  Grade  9 
achievement,  for  the  whole  Grade  6-7  Sample  over  a  three-year 
period,  than  were  the  achievement  tests.  Some  of  the  conclusions 
of  this  finding  have  been  made  and  implications  for  future 
£-g5ga^on  are  mentioned  in  subsequent  sections. 
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Implications 

Theoretical .  Under  the  existing  circumstances  in  the  Edmonton 
schools,  the  experimental  findings  did  not  fully  agree  with  the 
theory  behind  the  first  hypothesis  and  behind  the  second  part  of 
Hypothesis  2.  The  culture -reduced  tests  helped  predict  the 
Upper  Group  more  than  the  Lower  Group.  Certain  assumptions  can 
be  made  about  the  reason  for  the  findings  not  supporting  Hypothesis 
1.  It  appears  that  with  the  type  of  treatment  present  in  our 
schools,  the  nature  of  the  criterion  is  one  of  the  decisive 
factors  in  determining  the  type  of  measuring  device  that  will  be 
an  effective  predictor  of  future  achievement.  The  inability  of 
any  of  the  tests  used,  whether  culture-reduced  or  conventional, 
to  predict  the  lower  socio-economic  status  pupils  effectively 
may  also  have  bearing  on  the  lack  of  support  for  Hypothesis  1 
by  the  findings  in  the  study.  If  we  are  to  continue  to  use  the 
Grade  9  Departmental  tests  as  a  measure  of  success  at  that  level, 
and  if  there  are  no  radically  different  ability  tests  developed 
to  be  used  as  predictors,  then  we  must  examine  carefully  the 
present  treatment  during  the  prediction  interval  and  perhaps 
modify  it  to  facilitate  more  accurate  prediction  of  the  lower 
socio-economic  status  students  with  at  least  some  of  the  predictors 
that  are  available. 

The  results  from  this  experiment  did,  however,  uphold  the 
theories  upon  which  the  other  hypotheses  were  based.  From  this 
longitudinal  investigation  we  have  acquired  certain  knowledge 
regarding  effective  prediction  procedures  as  well  as  appropriate 
devices  for  estimating  Grade  9  achievement  over  six,  three,  and 
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two-year  periods  in  school  systems  similar  to  the  Edmonton 
system  with  pupils  from  homes  which  cover  almost  the  full  range 
of  socio-economic  status  levels. 

Practical .  It  is  expected  that  the  findings  from  this  study 
can  be  applied  in  various  school  situations  especially  if  the 
educational  system  is  similar  to  the  one  which  existed  through 
this  longitudinal  investigation.  To  a  certain  extent,  school 
personnel  will  be  able  to  select  tests  which  would  give  a  more 
accurate  estimate  of  the  student's  school  performance  in  later 
years.  This  would  ultimately  enable  the  educators  to  suggest 
more  realistic  courses  or  patterns  for  junior  high  school 
students . 

Some  of  the  applications  might  be: 

1.  Studies  show  that  culture-reduced  ability  tests  measure 
lower  socio-economic  students  more  accurately.  However, 
for  prediction,  under  present  treatment  and  for  criteria 
such  as  Grade  9  Total,  Social  Studies,  and  Literature- 
Language  it  may  be  more  advisable  to  use  conventional 
tests  with  the  lower,  as  well  as  with  the  upper,  socio¬ 
economic  students. 

2.  In  predicting  achievement  such  as  Grade  9  Mathematics 
culture-reduced  ability  tests  could  be  used  since  they  have 
a  tendency  to  give  a  better  estimate  of  future  achievement 
for  all  socio-economic  levels  than  conventional  ability  tests. 

3.  Achievement  tests  should  be  used  cautiously  when  .trying  to 
estimate  future  performance  on  achievement  tests.  The 
educators  should  make  certain  that  the  predictor  achievement 
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test  is  not  too  "narrow"  and  not  too  far  removed  in  time 
from  the  performance  that  is  being  predicted. 

4.  The  trend  for  the  low  socio-economic  status  children  to  get 
progressively  poorer  in  school  achievement  while  passing 
from  Grade  3  to  Grade  9  would  suggest  that  the  school 
environment,  or  the  environment  of  our  society  in  general, 
probably  does  not  really  provide  for  the  full  intellectual 
development,  especially  in  the  verbal  area,  of  these  children. 
The  school  should  examine  its  method  of  classification  and 
treatment  of  the  students  during  the  school  year  and  try  to 
make  optimum  provision  for  members  of  the  low  socio-economic 
status  level,  particularly  those  with  adequate  potential 
ability,  to  develop  their  intellectual  capacity  to  the  fullest. 

5.  The  school  personnel  should  consider  using  the  socio¬ 
economic  status  level  of  students  as  one  of  the  predictors 
for  obtaining  more  accurate  estimates  of  future  performance 
of  these  pupils  in  school. 

Implications  for  Further  Research 

The  investigation  has  established  that  the  achievement 
of  pupils  from  low  socio-economic  levels  under  the  present 
treatment  could  not  be  predicted  very  accurately  with  either 
conventional  or  culture-reduced  ability  tests  or  standardized 
achievement  tests.  Studies  could  be  undertaken  to  discover 
whether  the  tests  presently  available  are  just  not  appropriate 
for  this  socio-economic  status  level  or  whether  some  other 
influences  reduce  the  ability  to  predict  achievement  for  these. 
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The  results  in  this  study  have  also  suggested  that  under 
the  present  treatment  the  nature  of  the  criterion  might  be  as 
significant  a  factor  as  the  socio-economic  status  level  of  the 
pupils  in  determining  the  type  of  predictor  tests  that  should  be 
used.  For  this  study  treatment  has  not  been  one  of  the  control¬ 
lable  variables.  The  writer  feels  that  if  the  treatment  variable 
could  be  scientifically  controlled  the  uncertainty  of  the  find¬ 
ings  in  this  area  would  be  eliminated.  More  intensive  research 
with  more  rigorous  tests  would  be  in  order  to  study  the  inter¬ 
relationships  between  the  types  of  predictors,  the  types  of 
criteria,  and  the  type  of  people  measured  with  respect  to 
socio-economic  status  level,  under  varying  treatments  during 
the  prediction  interval. 

Experiments  using  a  variety  of  achievement  tests  as 
predictors  as  well  as  prediction  intervals  of  different  lengths 
would  verify  and  clarify  the  findings  in  this  study  that  stated 
that,  over  a  three-year  period,  the  conventional  ability  tests 
are  better  predictors  of  future  achievement  than  are  specific 
achievement  tests.  The  present  study  also  pointed  out  that  the 
S.E.S.  contributed  significantly  to  the  predictability  of 
achievement  for  the  full  range  of  socio-economic  levels  but 
did  not  contribute  towards  prediction  for  the  three  individual 
socio-economic  Groups.  It  might  be  useful  to  investigate  in 
detail  the  effect  of  such  scores  for  specific  socio-economic 
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CODE  FOR  VARIABLES  IN  TABLES  XXV,  XXVI,  XXVII,  AND  XXVIII 
Code  for  Variables  in  Tables  XXV  and  XXVI 

1.  California  Test  of  Mental  Maturity  -  Language  -  Primary  Short  Form  1953 

(Grade  3) 

2.  California  Test  of  Mental  Maturity  -  Non- Language  -  Primary  Short  Form 

1953  (Grade  3) 

3  o  Ravenvs  Coloured  Progressive  Matrices  (Grade  3) 

A,  California  Achievement  Battery  -  Total  Reading  -  Primary  1951  (Grade  3) 

5 o  California  Achievement  Battery  -  Total  Arithmetic  -  Primary  1951 

(Grade  3) 

6.  California  Achievement  Battery  -  Total  Language  -  Primary  1951  (Grade  3) 

7.  California  Achievement  Battery  -  Total  Test  -  Primary  1951  (Grade  3) 

8.  Department  of  Education  Examinations  -  Literature-Language  Total  (Grade  9) 

9  o  Department  of  Education  Examinations  -  Social  Studies  (Grade  9) 

10.  Department  of  Education  Examinations  -  Mathematics  (Grade  9) 

11c  Department  of  Education  Examinations  -  Science  (Grade  9) 

12.  Department  of  Education  Examinations  -  Grade  9  Total  (Grade  9) 

13.  Socio-Economic  Score  (SES)  (Grade  7-) 


Code  for  Variables  in  Tables  XXVII  and  XXVIII 


1.  California  Test  of  Mental  Maturity  -  Language  -  Elementary  Short  Form 

1957  (Grade  6) 

2.  California  Test  of  Mental  Maturity  -  Non-Language  -  Elementary  Short 

Forml957  (Grade  6) 

3.  Laycock  Mental  Ability  Test  (Grade  6) 

4.  California  Achievement  Battery  -  Total  Reading  -  Junior  High  1957  (Grade  6) 

5.  California  Achievement  Battery  -  Total  Arithmetic  -  Junior  High  1957  (Grade  6) 

6.  California  Achievement  Battery  -  Total  Language  -  Junior  High  1957  (Grade  6) 

7.  Raven ? s  Standard  Progressive  Matrices  (Grade  7) 

8.  I.P.A.T.  Cat tell  Test  of  g  -  Scale  2  -  Form  A  (Grade  7) 

9.  Lorge-Thorndike  -  Figure  Classification  -  Level  4  -  Form  A  (Grade  7) 

10.  Lorge-Thorndike  -  Number  Series  -  Level  4  -  Form  A  (Grade  7) 

11.  Lorge-Thorndike  -  Figure  Analogies  -  Level  4  -  Form  A  (Grade  7) 

12.  Lorge-Thorndike  -  Total  Non-Verbal  Battery  -  Level  4  -  Form  A  (Grade  7 ) 

13.  California  Test  of  Mental  Maturity  -  Language  -  Elementary  Short  Form 

1957  (Grade  7) 

14.  California  Test  of  Mental  Maturity  -  Non-Language  -  Elementary  Short  Form 

1957  (Grade  7)  ,  N 

15.  Holzinger-Crowder  Uni-Factor  Test  -  Spatial  Test  3  -  Form  AM  (Grade  7) 

16.  Holzinger-Crowder  Uni-Factor  Test  -  Reasoning  Test  7  -  Mixed  Series  - 

Form  AM  (Grade  7) 

17.  Holzinger-Crowder  Uni-Factor  Test  -  Reasoning  Test  8  -  Figure  Changes  - 

Form  AM  (Grade  7)  _  ,  _\ 

18 o  Department  of  Education  Examnnabions  —  Literature— Language  Tota^  (Grade  9 j 
19]  Department  of  Education  Examinations  -  Social  Studies  (Grade  9) 

20.  Department  of  Education  Examinations  —  Mathematics  (Grade  9) 

21.  Department  of  Education  Examinations  —  Science  (Grade  9) 

22.  Department  of  Education  Examinations  -  Grade  9  Total  (Grade  9) 

23.  Socio-Economic  Score  (SES)  (Grade  7) 


INTERCORRELATION  COEFFICIENTS  AMONG  THE  THIRTEEN  VARIABLES  FOR  THE  TOTAL  GRADE  3  SAMPLE  (N  =  207) 

AND  FOR  THE  UPPER  SOCIO-ECONOMIC  GROUP  (N  =  69)  OF  THE  GRADE  3  SAMPLE 
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APPENDIX  B 


SOCIO-ECONOMIC  INDEX 


1 .  Name : 


(Last  Namej^ 


XFirstT^Name^ 


2.  Father’s  Occupations  _  _  ,  _  _ _  i _ ^  _ 

(Be  clear o  For  examp leT^Sa^es^clerir^F^EaLon^TT^d^on^to^d^oF^saXesman^ror 
Fuller- Brush,,  travelling  salesman  for  Massey-Ferguson) 

3.  Mother’s  Occupations  __  _ _ 

4.  Do  you  ever  use  a  language  other  than  English  in  your  home?  _  _ 

If  you  do,  (a)  Name  it  heres  _  _ _ 

(b)  Circle  the  words  which  tell  how  often  you  use  its 
Hardly  Ever  Quite  Often  Most  of  the  Time 

5 .  About  how  long  have  you  lived  in  Canada'?  _ _ _ _ 

DIRECTIONS:  In  the  following  questions ,  mark  your  answer  by  putting  a  circle  in 

the  right  place  .  For  example,,  in  the  question  "Does  your  family  have  a  car?" 


draw  a  circle  around  the  "Yes"  if  your  family  does  have  a  car,  and  around  the 
"No"  if  it  does  not.  Be  sure  to  answer  all  the  questions, 

1.  Does  your  family  own  a  car?  ----------------------  Yes  No 

2.  Does  your  family  have  a  garage  or  carport?-  --------------  Yes  No 

3.  Did  your  father  go  to  high  school?-  Yes  No 

4.  Did  your  mother  go  to  high  school?-  ------------------  Yes  No 

5.  Did  your  father  go  to  university?  -------------------  Yes  No 

6.  Did  your  mother  go  to  university?  -------------------  Yes  No 

7.  Is  there  a  writing  desk  in  your  home?  -----------------  Yes  No 

8.  Does  your  family  have  a  Hi-Fi  or  record  player?  -  --  --  --  --  --  -  Yes  No 

9«  Does  your  family  have  a  piano?-  --------------------  Yes  No 

10.  Does  your  family  get  a  daily  newspaper?  ----------------  Yes  No 

11.  Do  you  have  your  own  room  at  home?-  ------------------  Yes  No 

12.  Does  your  family  own  its  home?-  --------------------  Yes  No 

13 .  Is  there  an  encyclopedia  in  your  home?-  ----------------  Yes  No 

14.  Does  your  family  have  more  than  100  hard-cover  books?  ---------  Yes  No 

(4  shelves  about  3  feet  long) 

15.  Did  your  parents  borrow  any  books  from  the  library  in  the  last  year?-  -  Yes  No 

16.  Does  your  family  leave  town  each  year  for  a  holiday?-  ---------  Yes  No 

17.  Do  you  belong  to  any  club  where  you  have  to  pay  fees?  ---------  Yes  No 

18.  Does  your  mother  belong  to  any  clubs  or  organizations  such  as  study,, 

church,,  art-,  or  social  clubs?  -  --  --  --  --  --  --  --  --  --  Yes  No 

19.  Does  your  father  belong  to  any  such  clubs  or  organizations?  ------  Yes  No 

20.  Have  you  ever  had  lessons  in  music,  dancing,  art,  swimming,  etc., 

outside  of  school?”  ------------------------  Yes  No 
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